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INTRODUCTION 

This volume is designed for use in the grammar grades. 

It contains a brief and somewhat more mature treatment of 
topics covered by the first book, and a thorough course in 
the more advanced subjects taught in the upper classes. 

The aim has been to secure fu, pupils a*high degree of facility 
and accuracy in computation, to develop the power of visual- 
ization, and to cultivate a habit of reliance upon independent 
thought, rather than upon rules and formulas, in obtaining 
results. 

The methods employed are calculate^ to simplify the work 
as far as possible; results are obtained by short, direct pro- 
cesses, and the number of ^ cases " reduced to the minimum. 

The attention of teachers is directed especially to the plan of 
developing the basal ideas of each new topic by means of oral 
exercises, thus insuring appreciation of the new idea in advance 
of the eonventional form of computation. 

The authors desire to acknowledge their obligation to Mr. 
Edward Southworth, Head Master of the Mather School, Boston, 
Mass., for helpful suggestions in the treatment of Mensuration ; 
to Principal C. S. Gibson and Miss Mary Losacker of Seymour 
School, Syracuse, N.Y., for aid in the preparation of the sec- 
tions pertaining to Interest ; and to the many superintendents 
and others who have rendered valuable service in reading and 
correcting the proofs. 
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ARABIC NOTATION AND NUMERATION 

1. That which tells haw many is number ; e.g. three, seven, 
five, two and one half. 

2. One is a unit ; e.g. one, one (dollar), one (hook). 

3. A number that is applied to same particular thing or things 
is called a concrete number ; e.g. five (books), seven (dollars), 
ten (months). 

4. A number that is not applied to any particular thing or 
things is called an abstract number ; e.g. five, seven, eleven. 

To the Teacher. — See Elementary Arithmetic, pages 185 and lS6u 

5. A number that is composed entirely of whole units is an 
integ<er; e.g. six, eight, thirteen. 

6. One or more of the equal parts of a unit is a fraction; e.g. 

h h iinr* 

7. 7^ number above the line in a fraction is the numerator ; 
the number below the line in a fraction is the denominator ; e.g. 
in the fractions ^, ^, and ^^, the numerators are 2, 7, and 25. 
The denominators are 3, 8, and 100. 

8. 1^ product of equal factors is a power. (See § 43); e.g. 

4 is a power of 2 because 2x2 =4 

8 is a power of 2 because 2x2x2 =8 

81 is a power of 3 because 3x3x3x3 =81 

100 is a power of 10 because 10 x 10 = 100 

8 



4 NOTATION AND NUMERATION 

Name three other powers of 10. 

9. A fraction whose denominator is 10 or a power of 10 is a 
decimal fraction ; e.g. ^, ^^, tHIdt' z'^' -25, .0438. 

10. Expressing numbers by means of figures or letters is 
notation; e.g. 32, XXXII. « 

11. Expressing numbers by means of figures is Arabic notation; 
e.g. 349, 6872.351. 

1, 2, 3, 4, 5, 6, 7, 8, and 9 are called significant figures because 
they have values. The figure 0, called a cipher, naught, or zero, 
expresses no value. It is used to give the significant figures 
their proper places in expressing numbers. 

12. The value of each significant figure depends upon the 
place which it occupies v^hen used with other figures in express- 
ing a number. 

The value of a figure in any place is ten times as great as it 
would be if it occupied the next place to the rights and one 
tenth as great as it would be if it occupied the next place to 
the left. 

Since the value of a figure is increased tenfold as it is moved 
one place from right to left, and divided by ten as it is moved 
one place from left to right, Arabic notation is said to be based 
on a scale of ten ; or, the scale of Arabic notation is a decimal scale. 

The decimal scale extends through decimal fractions as well 
as integers, the scale of increase and decrease being uniform 
from the highest unit of the integer to the lowest unit of the 
decimal. 

The names of the units occupying the different places are 
called the different orders of units; and each group of three 
orders of units constitutes a period. 

The left hand period of an integer may contain only one or two 
figures, or orders of units ; it is then called an incomplete period. 
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13. TABLE OF ARABIC NOTATION 
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12 7, 34 6, 20a63 5, 409 . 239107 

Observe in the above table that 

a. The decimal point (.) is placed between units^ and tenths' 
places. Figures at the left of the decimal point express in- 
tegers^ and figures at the right of the decimal point express 
decimal frcution%. 

b. The different orders of units are numbered from the deci- 
mal point both to the right and to the left. 

c. The values of the different orders of units increase uni- 
formly from right to left and decrease uniformly from left to 
right in a tenfold ratio, throughout the integer and the decimal. 

d. The name of each period is the same as that of the right- 
hand place in that period. 

e. Commas are used to separate the periods, for convenience 
in reading. 

14. A number that is composed of an integer and a decimal is 
called a mixed decimal; e.g. 2.5, 31.242, 600.00006. 



6 ARABIC NOTATION AND NUMERATION 

15. Naming the places of figures and reading numbers is nu- 
meration; e.g. to numerate the number .40236, we should say, 
tenths, hundredths, thousandths, ten-thousandths, hundred 
thousandths — forty thousand two hundred thirty-six hun- 
dred-thousandths. 

In reading numbers, the word and should not be used except between the 
integer and the decimal of a mixed decimal, or between the integer and the 
fraction of a mixed number ; e,g. 30,245 is read, thirty thousand two hundred 
forty-five ; .328 is read, three hundred twenty-eight thousandths ; 30,245.328 
is read, thirty thousand two hundred forty-five and three hundred twenty- 
eight thousandths. 

16. Read the following integers and vrrite them in words : 

1. 42,930 3. 8,034,034 5. 49,060 7. 9,705,010 

2. 80,765 . 4. 3,001,001 6. 305,041 a 389,046 

17. Read the following decimals and write them in words : 

1. .34 * 3. .03 5. .8070 7. .20456 

2. .751 4. .9280 6. .24305 8. .380751 

18. Read the following mixed decimals and write them in 
words : 



1. 


64.85 


7. 


9,500.5050 


13. 


900.900 


2. 


289.9 


8. 


384.20108 


14. 


.990 


3. 


407.07 


9. 


70,903.60050 


15. 


6.00006 


4. 


897.403 


10. 


8,000.800 


16. 


42.0402 


5. 


2,025.025 


11. 


8,000.00008 


17. 


100.00001 


9. 


83.0008 


U. 


.08008 


18. 


100.100 



ROMAN NOTATION 7 

19. Express the follatoing numbers in figures : 

1. Two hundred thousand, two hundred. 

2. Twelve thousand, and two thousandths. 

3. Eighty-eight thousand, and three hundredths. 

4. One hundred, and one hundred thousandths. 

5. One hundred thousand, and one hundred-thousandth. 

6. Three thousand one hundred-thousandths. 

7. Eight thousand, and eight thousandths. 

8. Five billion, sixty thousand, two hundred. 

9. Three hundred six million six. 

10. Forty-eight thousand two hundred, and two hundred- 
thousandths. 

11. Three hundred seventy-five thousand sixty, and four 
hundred ten thousandths. 

12. Seventy thousand four hundred, and four hundred ten- 
thousandths. 

13. Sixty thousand fifty, and sixty-nine ten-thousandths. 

14. Ninety-one, and ninety-one thousandths. 

15. Two thousand three hundred one hundred-thousandths. 

ROMAN NOTATION 

20. Expressing numbers by means of letters is Roman notation. 

For many years the Roman system of notation was commonly used in 
Europe. The ancient Greeks also had a system of notation which employed 
the letters of the Greek alphabet. Both of these systems were awkward, 
and of little use in making computations. 

The Arabic numerals were used first in India. The figure was lacking 
nntil about the fifth century. Its introduction added greatly to the useful- 
ness of the system. Arabic notation was first used in Europe about the 
twelfth century, having been brought there by the Arabs. It is now the 
prevailing system of notation throughout the civilized world. 



8 ROMAN NOTATION 

21. The Roman system of notation employs the following 
seven capital letters in expressing numbers : 

I (1), V (5), X (10), L (50), C (100), D (600), M (1000). 

In combining these letters, the following principles are 
observed : 

a. Repeating a letter repeats its value ; e.g. 

• X = 10, XX = 20, XXX = 30. 

I. When a letter follows one of greater value^ its value is added 
to the greater value ; e.g. C = 100, L = 60, CL = 160. 

c. When a letter precedes one of greater value^ its volume is sub- 
tracted from the greater value ; e.g. C = 100, X = 10, XC = 90. 

d. When a letter is placed between two letters of greater value^ 
its value is subtracted from the sum of the two greater values; 
e.g. C = 100, X = 10, L = 50, CXL = 140. 

e. A bar placed over a letter multiplies its value by 1000 / e.g. 
XC = 90, XC = 90,000. 

22. Read and express in Arabic numerals : 



1. 


IX 


6. 


MDCC 


11. 


DCXL 


2. 


XIII 


7. 


XVI 


12. 


LXXVIII 


3. 


XIX 


8. 


MCMIX 


13. 


XCV 


4. 


ccc 


9. 


MCMXI 


14. 


XCIV 


5. 


CDvn 


10. 


CLIII 


IS. 


CCXCI 



23. Express the following numbers in Roman numerals : 

1. 8 3. 86 5. 83 7. 64 9. 237 

2. 18 4. 44 6. 99 8. 110 10. 660 
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ADDITION 

24. Addition is the process of uniting two or more numbers 
into one number ; e.g. 2 -h 5 = 7. 

25. The numbers added are addends ; the result of addition is 
the sum ; e.g. 8 a9d 7 are 15 ; 15 is the sum ; 8 and 7 are 
addends. 

26. The addends and the sum are called the terms of addition. 

27. The sign + indicates addition and is read plv^. 

28. The sign =, called the sign of equality, is read equals^ 
and indicates that the expression preceding it has the same 
value as the expression following it. 

29. In column addition, we should learn to re^d a column of 
figures, catching the combinations of two figures at a glance, 
just as we read a book without stopping to spell the words. 

In the following examples, add by combinations of two 
figures as indicated in the units' column of example 1. 

Test each sum by adding in reverse order. Time yourself 
and see how quickly you can get correct answers. 

1. 2. 



235 1 838 

682 J ^ 209 

326 \ 761 

796 J ^ 489 

899 117 

468 \ 343 

722 J ^^ 536 

326 \ 498 

245 J ^^ 704 

462 1 428 

348 J ^^ 193 



3. 


4. 


5. 


925 


28 


89 


7463 


39 


22 


729 


476 


917 


5834 


834 


483 


609 


276 


9876 


182 


9013 


2345 


4231 


1862 


1076 


6687 


918 


8864 


21 


4705 


173 


4598 


8196 


8888 


234 


729 


2222 



10 ADDITION 

30. Numbers to be added should be written so that units of the 
same order stand in the same column. 

In writing decimals, this will be accomplished by making the decim.^1 
points stand in a column. ^a™»i 

Dimes, cents, and mills are expressed decimallyas tenths, hundredths, 
and thousandths of a dollar. *"«uons, 

31. In examples 1-5, add and test, timing yourself. 

!• 2. 3. 4. 

$ 34.25 % 3.82 $ 9.764 $ 48.39 f 186 424 

69.87 14.32 5.20 446.19 T^c,^ 
801.06 90.125 49.0742 72.934 qoS! 

12.14 6.187 .894 693.126 IQOotS 

198.28 2.353 2.763 28.987 8417r 

79.63 4.589 .058 6.104 9304 

918.47 81.236 .9278 92.193 igool 

29.13 9.88 4.615 8.56 gof^ 

40.88 71.24 .8923 .79 goS^ 
60.82 3.257 .70.'i ^0100 "'^^^ 



•705 42.138 

41.98 4.934 400.0006 8.973 



9.76 
8,682 



6. Add four doUars and ninety-one cents, sixty-three doll 
seventy-five cents and eight mills, twenty-seven dollars T ^ 
two cents and two mills, three hundred seventy-eiffht d °il 
twenty-nine cents and seven mills, nine hundred forty-tw'^ 
dollars, six dollars and seventy-eight cents. 

7. Find the sum of eighty-one and eighty-one thou a \. 
sixty-three and twenty-nine hundredths, two hundr^rl ^a^dths, 
and one hundred fifty-eight ten-thousandths, five hundr.'^ •^'' 
teen thousandths, twenty-nine and forty-four ton \\.r. '^,®^^- 
six hundred eighty-four ten-thousandtL, ninetT-d^ "T.t*^' 
sandths, fifty-six ten-thousandths, seventy-six and efgh^ te^thT 
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SUBTRACTIOlf 

32. Subtraction is the process of finding the difference between 
two numbers; e.g. 21 — 7 = 14 ; 13 cents — 5 cents = 8 cents. 

33. The number from which we subtract is the minuend. The 
number subtracted is the subtrahend. The result of subtraction 
is the difference or remainder. 

34. The difference is always the number that must be added 
to the subtrahend to obtain the minuend ; e.g. 17 — 9 = 8. 17 
is the minuend, 9 is the subtrahend, and 8 is the difference or 
remainder. 

35. The minuend, subtrahend, and remainder are the terms of 
subtraction. 

36. The sign — indicates subtraction and is read minus, or 
less. 

37. Numbers to be subtracted should be written so that 
units of any order in the subtrahend stand under units of the 
same order in the minuend. 

The correctness of work in subtraction may be tested by 
adding the remainder and the subtrahend. If this gives the 
minuend, the work is correct. 

Decimals to be subtracted should be written so that the deci- 
mal point of the subtrahend comes directly below that of the 
minuend. Why ? 

When the subtrahend contains more decimal places than the 
minuend, we may subtract as though ciphers were annexed to 
the minuend to make as many decimal places in the minuend 
as in the subtrahend. 

Annexing ciphers to a decimal affects its value how ? Why? 



12 SUBTRACTION 

38. Written 

1. From 7364 take 3875. 

7364 Since 5 units cannot be taken from 4 units, we take 1 ten from 

Qoirr 6 tens, which, united with 4 units, makes 14 units. 5 tens remain 
■ in the minuend. 5 units from 14 units leave 9 units. 

In a similar manner, 7 tens from 15 tens leave 8 tens, 8 hun- 
dreds from 12 hundreds leave 4 hundreds, and 3 thousands from 6 thousands 
leave 3 thousands. The entire remainder is 3489. 

2. Subtract 39.2479 from 167.3. 

167.3 

39.2479 
128.0521 Difference or Remainder 

Find the remaiiidera, and test without re-writing the numbers : 

3. 43527-389.19 7. 384.79-93.6215 

4. $68.42 -f 42.93 8. 29.810-13.7901 

5. $365. -$46.12 9, 6.8001-5.80013 

6. $89.10 -$23,562 lo. $40.78 -$29,783 

ADDITION AND SUBTRACTION 
39. Oral 

1. Add 84 and 79 2. Subtract 76 from 91 
84 + 70 = 154 91 - 70 = 21 

154+ 9 = 163 21- 6 = 15 

Say 84, 154, 163. Say 91, 21, 15. 

3. 35 + 19 6. 29+34 g, 57 + 24 

4. 46 + 15 7. 83-47 lo. f.86-$.38 

5. $.83-1.14 8. $.79 + $.24 -u. $.79 + f,42 
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MULTIPLICATION 

40. Miiltiplication is taking one number as many times as 
there are units in another; e.g. 6 times 9 = 54. 

41. The number multiplied is the multipllcaiid ; the number 
by which we multiply is the multiplier ; the result of multiplica- 
tion is the product ; e.g. 12 times 20 are 240. 20 is the multi- 
plicand^ 12 is the multiplier^ and 240 is the product. 20 and 12 
are factors of 240. 

42. Hie multiplier^ multiplicand^ and product are the terms 
of multiplication. 

43. Each of the numbers that are multiplied to produce a numr 
ber is a factor of that number ; e.g. 2, 3, and 5 are factors of 30 
because 2 x 3 x 5 = 30. 

44. The multiplier and multiplicand are factors of the product. 

The product is the same in whatever order the factors are taken ; e,g. 
6 times 7 = 42, and 7 times 6 = 42; 3 x 5 x 4 = 60, and 4 x 3 x 5 = 60. 

45. The sign x, placed between two numbers, indicates 
that one of them is to be multiplied by the other. 

46. Multiplication of integers is a short method of adding 
equal integers; e.g. 4x5 = 5-1-5-1-5-1-5 = 20, or 

4 + 4 + 4+4^_4=:20. 

47. Oral 

1. What is the efifect of annexing a cipher to an integer ? 
Two ciphers ? Three ciphers ? Four ciphers ? 

2. 300 = 3x100 15x300 = 15x3x100=? 

3. Multiply 25 by 10; by 100; by 1000. 

4. Multiply 368 by 10 ; by 100 ; by 1000. 
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48. Written 

1. Multiply 5972 by 689. 
5972 



689 



In multiplying 5^72 by 689 we multiply by 9, by 80, and by 

600, and add the results (called partial products). The sum of 

53748 the partial products is the product required. 

47776 We omit the ciphers at the right of the partial products after 

35832 *^® ^^** "^^^ second partial product is 477,760. Read the 

J.11J.70ft tl^rd partial product. 

2. Multiply 864 by 403. 
864 

40o When the multiplier contains a cipher, a partial product is 
2592 omitted. Why ? The next partial product begins two places to 
3456 the left. Read the partial products in example 2. 

348192 

Solve examples 3-17, and read each partial product : 



3. 


368 X 29 


8. 7359 X 83 


13. 


4907 X 199 


4. 


4596 X 38 


9. 9138x43 


14. 


2051 X 7892 


5. 


6874 X 63 


10. 294 X 137 


15. 


345 X 4006 


6. 


1024 X 99 


11. 809x809 


16. 


4239 X 618 


7 


2809 X 83 


12. 799x835 
DIVISION 


17. 


9999 X 8507 



49. Division i« the process of finding one of two factors^ when 
the other factor and the product are given; e.g. 42 is the product 
of7and6; 42-7=6; 42-5-6 = 7. 

50. The number divided is the dividend ; the number by which 
we divide is the divisor ; the number obtained by division is the 
quotient. 

51. When the divisor is not exactly contained in the dividend^ 
the part of the dividend that is left is called the remainder. 



DIVISION 15 

The sign -¥• between two numbers indicates that the first is 
to be divided by the second. Division may also be indicated 
by writing the dividend above, and the divisor below, a hori- 
zontal line ; e,ff. ^ means 35-i-7 ; ^ means 3 -s- 11. 

52. Division may be tested by multiplying the divisor and 
quotient together and adding the remainder, if there is one. 
If this result equals the dividend, the work is correct. Why ? 

53. 1- Divide 981,504 by 213. 

4608 Quotient 

213)981504 213 is not contained in 9 or 98, but is contained in 981 

852 ^our times. This is 4 thousands because 981 is thou- 

Toqr sands. The remainder is 129 (thousands). Bringing 

down 5 (hundred), we have 1295 (hundred), which con- 

^^'^ tains 213 six (hundred) times, with a remainder of 17 

1704 (hundred). Bringing down the cipher, we have 170 

1704 (tens), which does not contain 213 any tens times. We 

write in tens' placQ in the quotient, bring down 4, and 

obtain 8 units for the last figure of the quotient, with no remainder. 

Note 1. — In the above example, we may obtain the quotient figures by 
using the left-hand figure of the divisor for a guide Jigure, thus, 2 in 9, four 
times ; 2 in 12, six times ; 2 in 17, eight times. 

When the second figure of the divisor is 7, 8, or 9, we may add 1 to the 
left-hand figure for a guide figure ; e.g, if the divisor is 286, it is nearly 300 ; 
therefore we may use 3 for a guide figure instead of 2. When the second 
figure of the divisor is 5 or 6, we may take for the guide figures both the 
left-hand figure and the left-hand figure plus 1. 

Note 2. — When the divisor is not greater than 12, the quotient should 
be obtained by short division; that is, by expressing only the dividend, 
divisor, and quotient. The quotient may then be placed either above or 
below the dividend, according to convenience, thus. 

Divisor 1 2)564677 Dividend ^ 47056^^ Quotient 

47056^^2 Quotient ^^ 12)564677 Dividend 
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2. 2785-^6 4. 2796-*- 6 6. 68,347-^12 

3. 3928 -h 6 5. 61,933 -H 9 7. 7,640,328-^12 

8. 3249-^10 14. 912,946 -+-24 

9. 32,695-5-57 15. 427,473 -+-97 

10. 33,874-^49 16. 9664 -+-16 

11. 99,003-5-25 17. 13,734-5-18 

12. 45,914-5-59 18. 62,826-5-74 

13. 335,630-5-62 19. 2,098,119-5-987 

20. What number multiplied by 351 will give 347,692 for a 
product ? 

21. 1,993,164 is the product of 489 and what* other number ? 

22. By what must 982 be multiplied to obtain 3,537,492 ? 

MULTIPLICATION AND DIVISION OF DECIMALS 
54. Oral 

1. Moving a figure one place to the right affects its value 
how? Two places ? Three places ? Four places ? 

2. Pointing off one decimal place in a number is the same 
as moving all the figures of the number one place to the right. 
How does it affect the value of the number? 

3. Pointing off two decimal places in a number affects 
its value how ? Three places ? Four places ? 

4. How many decimal places must we point off in a number 
to divide it by 10? by 1000 ? by 100 ? by 10,000? 

5. Divide 12,468 by 10 ; by 100 ; by 1000 ; by 10,000. 

6. Divide 367.54 by 10 ; by 100 ; by 1000 ; by 10,000. 

7. How may any integer be divided by 10? by 100? by 
1000 ? 

8. How may any decimal be divided by 10 ? by 100 ? 
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55. Written 

1. Multiply 3.456 by 2.47. 

3.456 3.456 = 3456 -*- 1000 

2.47 



2.47 = 247 -^ 100 
3.456 X 2.47 = 3456 x 247 ^ 1000 -*- 100 
3456 X 247 = 853632 



24192 

13824 853632 -5- 1000 -^ 100 = 8.53632 

6912 We ^ji^^ie 853,632 by 1000 and 100 by pointing off 3 + 2, or 

8.53632 5, decimal places. 

Summary 

To multiply decimals^ mvltiply them as integers. Point off in 
the product as many decimal places as there are decimal places in 
both factors. If the number of figures in the product is less than 
the required number of decimal places, prefix ciphers. 

2. 32.6x17 10. .068x5.81 18. .9756x84 

3. 426 X 5.9 11. .361 X .42 19. .0231 x .098 

4. 3.08x6.7 12. .4907 X. 018 20. 93.50x78.92 

5. 6.015 X 3.1 13. .029 x 568 21. 9.10 x .086 

6. 42,805 X .6 14. 2.879 x .016 22. 4.375 x .092 

7. 4.039 X .24 15. .030 X 5960 23. .999 x 1000 
a .875 X 1.9 16. 42.691 x .08 24. .888 x 8.88 

9. 13.55 X .037 17. 30.04 x 3.400 25. 15.16 x 98.07 

56. Oral 

1. One factor has three decimal places, the other four. How 
many has the product ? 

2. The product has four decimal places, the multiplicand 
one. How many has the multiplier? 

3. The product has six decimal places, the multiplier three. 
How many has the multiplicand? 
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57. Written 

1. Divide 27.3587 by 4.7. 
5.821 



4.7127.3587 
235 



The quotient and divisor are factors of what ? 

The dividend is what of the divisor and quotient? 

385 When the factors are given, how may the number of 

376 decimal places in the product be found ? 

go When the product and one factor are known, how 

Q . may the number of decimal places in the other factor be 

^i- found? 
47 

47 Summary 

To divide decimals^ divide as with integers and point off in the 
quotient as many decimal places as there are in the dividend^ 
minus the number of decimal places in the divisor. 

If the dividend contains fewer decimal places than the divisor^ 

annex ciphers to make the required number. 

Note. — It has been found helpful to make a dot, before dividing, as 
many places to the right of the decimal point in the dividend as there are 
decimal places in the divisor, and on a line with the tops of the figures, 
making the decimal point in the quotient directly over this dot, thus : 

5.821 
4^27.3-587 
Divide and test : 

2. 27.72 by 3.85 10. 340.2 by .042 

3. 5074.65 by 56.7 ll. 34,177 by 14.3 

4. 10.5252 by 2.94 12. 190.0892 by 20.3 

5. 6.79592 by .76 13. 8.19 by 195 

6. 111.34 by 293 14. 35.434 by .014 

7. 16.35 by .025 15. 8674.975 by .025 

8. 205.3758 by 64.2 16. 397 by .125 

9. 102.6 by .27 17. 273.273 by 63.7 



i 
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IKBICATED OPERATIONS 

58. The signs of aggregation are : 
a. Parentheses ( ) c. Brackets [ ] 
i. Braces J } d. Yinculnm \ 

An expression written within, or included by, any of these 
signs is to be treated as a single number. 

The operations indicated within a sign of aggregation mu9t 
be performed btfore those operations indicated outside the 
sign; e.ff. 40 x (9-6) + [2 + 4] = 

40 X 3 + 6 =20 

59. When several successive operations are indicated with- 
out the use of signs of aggregation, the indicated multiplicatian 
and division must be performed before the indicated addition 
and subtraction; eg. 40x9 — 6-f-2-f4 = 

860 - 3 +4 = 361 

60. Written 

Perform the operations indicated: 

1. 25.13-*- (47.2 -43.7) 

2. 2.85 X [9.6+ 3.02 +;.86] 

3. 2.03x607.015-59.6034 



4. 2.03x607.015-69.6034 

5. 487 + 598 + {6.45- (20.3 - 14.35)| 

6. 41.983 - .87 X 10.3 + .047 

7. (41.983 -. 87) X [10.3 + .047] 

8. 2310 ^ [10 X .7] + 604 x 3.50 



9. 378.34 - 58.7 + 649.83 x 64.8 - 6.48 
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FACTORS Aim nfULTIPLES 

61. A number that exactly contains another number is a mul- 
tiple of that number; e.g. 21 is a multiple of 7 ; it is also a mul- 
tiple of 3. 

62. A factor that is an integer is called an integral factor ; e.g. 
8 is an integral factor of 56. 

63. A number that is not the produ^ct of integral factors other 
than itself and 1 is a prime number ; e.g. 2, 3, 5, 7, 11, and 13. 

64. A number that is the product of integral factors other than 
itself and 1 is a composite number ; e.g. 16, 24, 35, 1000. 

65. A factor that is a prime number is a prime factor ; e.g. 13 
is a prime factor of 26. 

NoTB. — In finding the factors of a number it is customary to consider only 
integral factors. Give much oral drill on prime factors of numbers to 150. 

66. Rule for finding whether a Number is Prime or Composite. 

1. If the given number is odd^ divide it by 3. 

2. ^ 3 gives a remainder^ divide the given number by 5. 

3. Continue this process^ using each prime number in order as 
a divisor^ until an exact divisor is founds or until the divisor 
equals or exceeds the quotient. If no exact divisor is found until 
the divisor used equals or exceeds the quotient^ the number is 
prime. Otherwise it is composite. Even numbers need not be 
tested. Why ? 

Determine whether 191 is prime or composite. 

7 )191 11 )191 13)191 17 )191 

27-2 rem. 17-4 rem. 14-9 rem. 11-4 rem. 
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191 IB not diyisible by 3 or 5. (How do we know ?) Since the divisor, 
17, is groftter than the quotient^ 11, and no exact divisor has been found, 
191 must be prime. ^ 

67. Find whether each of these numbers is prime or composite: 

1. 128 5. 263 9. 197 13. 1618 17. 401 

2. 253 6. 143 10. 217 14. 487 18. 593 

3. 187 7. 721 11. 361 15. 781 19. 3950 

4. 561 a. 407 12. 1005 16. 437 ao. 1241 

68. Written 

1. Find the prime factors of 7020. 



2 


7020 


2 


3610 


3 


1755 


3 


586 


3 


196 


5 


66 



By what kind of numbers do we divide ? Why? 

Which divisors do we use first? 

What besides the divisors is a prime factor? 



13 
2-2.3-3-3.5-i3 Prime factors, Ans. 



Find the prime factors of: 



2. 


112 


8. 


145 


14. 


3087 


20. 


1682 


3. 


420 


9. 


129 


IS. 


667 


21. 


561 


4. 


660 


10. 


625 


16. 


310 


22. 


1001 


S. 


1111 


11. 


4293 


17. 


399 


23. 


1225 


6. 


1066 


12. 


1426 


18. 


1287 


24. 


6822 


7. 


4626 


13. 


1414 


19. 


253 


25. 


7290 
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CANCELLATION 

69. Dividing both dividend and divisor by the same number 
affects the quotient how ? 19 

m 

399 ^ 21 = ^ = ^2L><12 == 19, or ^ = 19 QuoUent. 

7 

In either case, we divide both dividend and divisor by 3 and by 7. 

70. Solve hy cancellation: 

9 X 10 X 11 X 35 g 68 x 155 x 6 

3x15x2 * 20x93 

34 X 66 X 12 ^ 72 x 273 x 161 

51 X 4 * 28 X 91 X 6 

81 X 40 X 38 g 38 X 74 X 287 x 36 

■ 36 X 20 X 3 ■ 57 X 56 

5040 84 X 106 X 55 X 3 

■ 120 * 11 X 210 

132 X 13 X 30 X 7 108 x 74 x 84 x 41 

77 X 15 ' 82 X 28 X 36 

71. Solve by cancellation : 

' 1. Divide 36 x 54 x 49 x 38x50 by 70 x 18 x 30. 

2. (28 x 152 X 48) H- (14 X 19 X 24 X 2 X 8) = ? 

3. (182 X 5 X 54) ^ (13 X 35 X 6) = ? 

4. Divide 125 x 45 x 7 x 10 by 49 x 5 x 2 x 225. 

5. Divide 65 x 51 x 11 x 9 x 4 by 17 x 20 x 12 x 11 x 26. 

6. Divide 25 X 26 x 72 x 14 by 78 x 9 x 120. 

7. How many bushels of potatoes at 80 cents a^ bushel must 
be given in exchange for 45 pounds of, tea at 64 cents a pound ? 
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LEAST COMMON MULTIPLB 

72. Oral 

1. 3x8 = ? 24i8whatof3? of 8? 

2. 4x6=? 24 is what of 4? of 6? 

3. Name all the numbers of which 24 is a multiple. 

73. A number that exactly contains two or more numbers is a 
common multiple of those numbers; e,g. 18 is a common mul- 
tiple of 2, 3, and 9. 54 also is a common multiple of 2, 3, and 
9. 

Name another common multiple of 2, 3, and 9. 

74. The smallest number that exact/y contains two or more 
numbers is their least common multiple (L. C. M.); e.g. 12 is the 
least common multiple of 3, 2, and 4. 36 is a common multiple 
of 3, 2, and 4. Why is it not the least common multiple ? 

75. Oral 

Find the L. C. M. of: 

1. 6 and 3 6. 8 and 12 U. 12, 5, and 15 

2. 2, 5, and 4 7. 5, 6, and 2 12. 7 and 12 

3. 4 and 10 8. 1, 8, 6, and 4 13. 14 and 6 

4. 18 and 12 9. 2, 3, and 11 14. 2, 15, 6, and 5 

5. 20 and 6 10. 5, 4, and 4 15. 4, 18, 3, and 12 

76. When the least common multiple is a large number, the 
following direct method is employed in finding it : 

Let it be required to find the L. C. M. of 12, 15, and 18. 

12 = 2 X 2 X 3 
15 = 3 X 5 
18 = 2 X 3 X 3 
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What kind of factors have we foand ? A number, in order to contain 12, 
must have what prime factors ? What prime factors must it have in order 
to contain 15? 18? 

A number that contains 12, 15, and 18 must have how many factors 2? 
How many factors 3 ? How many factors 5 ? 

What is the smallest number that has the factors 2, 2, 3, 3, and 5? 
What, then, is the L. C. M. of 12, 15, and 18? 

The prime factors may be easily found in this way : 



2 
3 



12 15 18 
6 15 9 By what kind of numbers do we divide? 



3 2x3x2x5x3 = 180 L.C.M. 



77. Find the L. C. M. : 

1. 36, 54, 60 8. 316, 60, 140, 210 is. 70, 15, 30, 14 

2. 18, 24, 36 9. 24, 84, 54, 360 16. 48, 240, 21 

3. 48, 144, 180 10. 75, 20, 35, 120 17. 9, 36, 90, 63, 42 

4. 7, 9, 54 11. 98, 21, 36, 315 is. 25, 15, 60, 50 

5. 72, 40, 48 12. 72, 48, 96, 192 19. 13, 19, 17 

6. 90,24,36 13. 120,18,20,60 20. 2,3,4,5,6,7,9 

7. 105,210,21 14. 48,24,40,30 21. 21,56,45,70 

GREATEST COMMON DIVISOR 

78. A number that will exactly divide two or more numbers is 
a common divisor of those numbers; e.g. 7 is a common divisor 
of 35, 42, and 63. 

79. The largest number that mil exactly divide two or more 
numbers is their greatest common divisor (G.C. D); e.g. 11 is 
the greatest common divisor of 33, 44, and 66. 

5^0TE. — A common divisor is sometimes called a common factor, and the 
greatest common divisor is sometimes called the highest common factor. 



i 
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80. Number% that have no common divisor are prime to each 
other ; e.g. 13 and 15. 

81. Oral 

1. Find the G. O. D. of: 

a. 18,16,21 e. 56,82,48 t. 90,75,46 

b. 40, 20, 15 /. 70, 35, 21 j. 54, 45, 72 

c. 14,30,8 g. 121,44,11 *. 60,45,30 

d. 36,24,51 A. 54,36,48 I. 96,64,80 

2. Name two numbers of which 11 is a common divisor. 

3. Name three numbers of which 12 is a common divisor. 

4. Name two numbers which are prime to each other. 

5. What is the greatest number that will exactly divide 84, 
60, and 36 ? 

6. Name two numbers of which 13 is the G. C. D. 

7. Which of these pairs of numbers are prime to each other : 

a. 12 and 49 b. 48 and 60 
c. 38 and 63 d. 16 and 45? 

82. WriUen 

1. Find the greatest common divisor of 420, 360, and 210. 

420 = ;ix2x ^v^x7 

360 = ;ix2x2x^xJ5 
210 = ;8x ?xM7 

2 X 3 X 5 = 30 G.C.D. 

Factoring the nambers and selecting the common prime factors, we find 
them to be 2, 3, and 5. Since all of them are factors of each of the given 
numbers, their product, 30, is the greatest common divisor required. 



420 


360 


210 


210 


180 


106 


70 


60 


35 


14 


12 


7 
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The common prime factors may be found easily in this way : 

2 
3 
5 

2 • 3 • 5 Common prime factors. 
Find the Q. C. 2>. ; 

2. 84, 126 6. 252, 96, 120, 24 lo. 378, 126, 189 

3. 180, 210 7. 120, 168, 216 ll. 144, 243, 135 

4. 448, 168 * 8. 90, 270, 160 12. 364, 143, 312 

5. 396, 468 9. 305, 60, 90 13. 576, 400, 240 

14. Find the greatest number that will exactly divide 567, 
378, and 504. 

15. Find all the common prime factors of 630, 720, and 540. 

16. Find the product of all the common prime factors of 216, 
432, and 720. 

17. Name three numbers of which 13 is the greatest common 
divisor. 

FRACTIONS 

83. One or more of the equal parts of a unit is a fraction ; e.g. 

i; I; f ; ^-h- 

84. A fraction is always an expression o/ division. 

For example, if 1 inch is divided into 8 equal parts, each part is \ of an 
inch. If a line 7 inches long is divided into 8 equal parts, one part is J of 
an inch long. That is, 1 inch -r- 8 = J inch, and 7 inches -^ 8 = | inch. 

Take your rule and draw a line 1 inch long. Divide it into 4 equal parts. 
How long is one part? Draw a line 3 inches long. Divide it into 4 equal 
parts. Measure one of the parts. 3 inches -r- 4 = ? 

Draw a line 5 inches long. Divide it into 8 equal parts. Measure one 
of the parts. 5 inches -f-8 = ? 3-^7 = ? 9-i-ll = ? 
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85. The number above the line in a fraction is the numerator. 
It is always a dividend. The number below the line in a fraction 
is the denominator. It is always a divisor. The numerator and 
the denominator are the terms of a fraction; e.g. the terms of -^ 
are 7 and 11. Name each term. 

86. The value of a fraction is the quotient obtained by dividing 
the numerator by the denominator, 

REDUCTION OF FRACTIONS 

87. Changing the form of a number without changing its value 
is reduction ; e.g. 8 pt. = 4 qt. ; *7 = 700 ct. ; ^= 3. 

REDUCTION TO LOWEST TERMS 

88. A fraction is in lowest terms when the numerator and de- 
nominator are prime to each other ; e.g. ^, j^, ^. 

89. Oral 

1. A fraction is always an expression of what operation ? 

2. The numerator of a fraction is which term in division ? 
The denominator? The value of the fraction? 

3. Dividing the dividend and the divisor by the same number 
affects the quotient how? 

4. Dividing the numerator and the denominator of a fraction 
by the same number affects the value of the fraction how ? 

Summary 

A fraction may be reduced to lowest terms by dividing its terms 
by their common factors^ continuing the process until the terms are 
prime to each other; or, by dividing both terms of the fraction by 
their greatest common divisor. 
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90. Written 

1. Reduce -^1^ to lowest terms. 

We divide both terms by 5 and then by 3. If the greatest common divisor 
15, is used, only o.ne division is necessary. 

Reduce to lowest terms : 

2. m 6. ^\ 10. ^-^ 14. ^V^ 18. Ill 

3. m 7- iV^7 ^' m\ IS. fi 19. ^8gV 
*• m 8- ^y^;^ ". iH 16. H 20. Ill 

5- iii 9- ^V 13. iie 17. if 21. jif 

REDUCTION OF IMPROPER FRACTIONS TO INTEGERS OR 

MIXED NUMBERS 

91. A fraction whose numerator is smaller than its denominator 
is a proper fraction ; e.g. |, ^j^ \^. The value of a proper frac- 
tion is always less than 1. 

92. A fraction whose numerator equals or exceeds its denominator 
is an improper fraction; e.g, |, |, ||^. The value of an improper 
fraction compares how with 1 ? 

93. A number that is composed of an integer and a fraction is 
a mixed number ; e.g. 5|, lOj^, 201^, 18.25. 

94. Oral 

1. A fraction is an expression of what operation ? 

2. The value of an improper fraction is always an integer or 
a mixed number. How may we find it ? 

3. Find the values of : f; J^; ^; -ff; f | ; ff 
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95. Written 

1. JL|iL 7. i|^ 13. S^^ 18. ^ 

.3. iV»il 9. i^a 15. i^ 20. i||a 

4. ^ 10. iliVy^ 16. Jy^ . 21. i||i. 

5. /y{^ 11. ^ 17. \9^ 22. i^f Jl 

6. \9^ 12. A^fl 

REDUCTION OP INTEGERS AND MIXED NUMBERS TO 

IMPROPER FRACTIONS 

96. Written 

1. Reduce 432^ to a fraction. 

432| = A^ Ant. 

432| 

8 432 = 432 X 8 eighths, or 3456 eighths, 

c 3456 eighths + 5 eighths, or 3461 eighths. 

3456 
3461 

Reduce to improper fractiam : 



2. 


17| 


9. 26^^ 


16. 1253V 


23. 


217^ 


3. 


15| 


10. ib\\ 


17. 159f 


24. 


248| 


4. 


29i| 


11. 67i 


18. 167f 


25. 


459^ 


5. 


25^ 


12. 25^ 


19. 24|^ 


26. 


160^ 


6. 


59J 


13. 35^j 


20. 55|| 


27. 


383,V 


7. 


170f 


14. 57^!^ 


21. 129^ 


28. 


646|^ 


8. 


49J 


15. 61| 


22. 216 Jf 


29. 


659i^ 


30. 


In 560 there are how many 


5th8? 






31. 


Change 


12f to 16ths. 









32. Change 156 to a fraction whose denominator shall be 12. 
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LEAST COMMON DENOMINATOR 

97. Fractions whose denominators are alike have a common 
denominator ; e.g. 60 is a common denominator of ^, ^f , and 

98. Fractions having the smallest possible common denominator 
have their least common denominator ; e,g, ^, ^, '^^. 

99. Oral 

1. We have found that when we add fractions having dif- 
ferent denominators, we must first change them to fractions 
having the same denominator. What shall we call that 
denominator ? 

2. Since the common denominator must contain all the 
given denominators, it must be what of those denominators? 
(A number that exactly contains two or more other numbers 
is what ?) 

3. The least common denominator^ then, must be which mul- 
tiple of the given denominators ? 

100. Written 

Change |^, ^, ^^, and ^ to fractions having the least com- 
mon denominator. 



210^ 6 = 35 
2 

3 3 15 21 7 210^15 = 14 

7 . . . . 

210 -^ 21 = 10 



1 


^ 


if A 


3 


15 


21 7 


1 


5 


7 7 


1 


5 


1 1 



5 X 35 175 

6 X 35 " 210 
8 X 14 112 



15 X 14 ~ 210 

16 X 10 160 



21 X 10 210 

2 X 3 X 7 X 5 X 210 L. C. M. 210 - 14 = 15 ^ ^ ^^ = i55 

14 X 15 210 

m m Hh m ^»»- 
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Change to fractions having the least common denominator: 

2. h A' i «• h h h ^s 10- h it T*k^ iV 

3- f 1 1^ 7. |, |, |, |, ^^ 11. |, IJ, ^, ^ 

*• h A' M' ife ®- i' i' ^^ I' i ^- f ' 2\' A' ^^' A 

ADDITIOK OF FRACTIONS AND MIXED NUMBERS 

101. A number is in its simplest form when it is in the form of 
an integer^ or a proper fraction in its lowest terms^ or a mixed 
number whose fractional part is in its lowest terms; e.g. 18, ^^, 
and 5^ are in simplest form ; ^^, |^, ^, and 8| are not. Why ? 

Answers should always he expressed in simplest form. 

102. Written 

1. Add ^, ^, and J J. 



2 

2 
8 



9 16 12 i = lH 



1_6 A = i^V 



3 4 1 \l\^2-^Sum 

2 X 2 X 3 X 3 X 4 = 144, L. C. D. 

2. Add 10|, 7f , and 6|. 

10| = 10|4 

76 — 7II ^^ ^^ *^® integers and frac- 

* 8 tS tions separately, and then unite the 

Dj = P jir sum a 

23|^ = 24f^ Sum 

Rule. — To add fracticms^ reduce them to their least common 
denominator^ add the numerators^ place the sum over the common 
denominator^ and reduce the result to simplest form. 

When there are integers or mixed numbers^ add the integers and 
the fractions separately^ and unite the results. 
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Add: 

«• I' {h ii' If. n 9- 12|, 19|, 28,9^ 

6- J'f tV'H «>• 19f, 18f, 15^, 12^ 

11. During a storm, a tree was broken off 17f feet from the 

ground. The piece broken off was 41| feet long. How tall 

was the tree before it was broken ? 

SUBTRACTION OF FRACTIONS AND MIXED NUMBERS 

103. Fractions must have a common denominator in order 
that one may be subtracted from the other. 

104. Written 

1. From ^^ take r^^. 

JL = ^5. How is 60 obtained? 

A = iV ^fference 

In subtracting mixed numbers, if the fraction in the subtrahend is 
greater than that in the minuend, one integral unit of the minuend must 
be united with the fraction to form an improper fraction, before subtracting. 

2. From 82| take 35f . 
82| = 82^ = 81|4 

35f = 35^1 = 351 f How do we obtain {f ? 

46^^ Difference 

3. f-l 8. 47^-182Sj 13. 20/2--19,9j 

4. ^^-^\ 9. 38Vy-249^ 14. 163 -97|^ 

6. 82|-19^ 11. STjV-M 16. 372^-19,^ 

7. IS^Sj-lSf 12. 842-36|4 17. 415^!^ _ 327^1 
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MULTIFUCATIOir AlfD DIVISION COMBINED 
(35-i-7)x(48-i-6)=? 

86-$-7=5 48 + 6 = 8 5x8 = 40 Ana. 

or 

36^48^36x48^40 ^«.. 
7 6 7x6 

35 and 48 are dividends and 7 and 6 are divisors. The resalt is the same 
whether we make each division separately and then multiply the quotients, 
or divide the product of the dividends by the product of the divisors. In 
many cases the latter way is easier, because we may use cancellation ; e.g. 

6 3 

/20 21\ 28 X 21 
a. (20 ->- 4) X (21 + 7) = (^^ X y) =^-^= 15 Ans.; 

? 7 42 

6. (18 + 7)x(28-i-24)x(210-i-15)=?|-^-g^-g?=42 ^n«. 

105. Find results : 

1. (22 -J- 11) X (12 + 5) X (25 + 6) X (25 -!- 2) 

2. (16 -»- 4) X (20 -»- 6) X (55 -t- 10) x (42 -t- 11) 

3. (52-«-13)x(35 + 21)x(12-H7)x(21-f-3) 

28 42 36 63 
■9" ^ 4 ^ 7 14 

5. (36 + 27) X (35 -s- 75) x (25 + 12) x (12 + 7) 

6. (7 + 49) X (68 -(- 7) X (14 -I- 8) X (35 + 17) 

7. (40 -4- 39) X (52 + 10) X (34 ■*■ 13) x (125 -1- 10) 

8. (70 -I- 35) X (26 -*- 20) x (68 -t- 13) x (125 + 35) 

9. (70 + 17) X (68 -*- 24) x (35 -«- 7) 

,« 49^75 108 98 „ 51 49 24 17 20 

10- :^ X -r^ X — — X—: 11. T7xX7r;rX— -X-r-X-— 

26 42 26 15 60 56 34 5 3 

12. Multiply the quotient of 79 divided by 24 by the quo- 
tient of 168 divided by 79. 
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MULTIPUCATIOir OF FRACTIOHS 

106. Any integer may be expressed as a fraction hy writing 
it as a nujneratar vrith \for a denominator ; e.g. 5 is the same as 
^ ; 19 is the same as-^; |x7x^|is the same as f x | x \^, 

107. The word of, between fractions^ means the same a^ the 
sign of multiplication ; e.g. f of | = | x | ; f of 4 x ^%^ = f x }^ 

108. An indicated multiplication of two or more fractions is 
called a compound fraction ; e.g. f x | ; ^e ^ M ^ ii > f ^^ I* 

109. Written 

1. Find the product of J, ^, and J|. 

Each of these fractions indicates what operation ? 

Since all the numerators are dividends and all the denominators are divi- 
sors, we may find the result by dividing the product of the numerators by 
the product of the denominators, using cancellation : 

Find the product* : 

2. ^ X f 7- i X ^T^ X f 12. f of I of f X 14 

3. I of ^ of ^ 8. V»gX|x} 13. |xT\xifx22 

4. Joffof^J 9. Mx^xf "• ix2x|ofT^ 

5- iXiVXi'i 10- ifx34xf 15. ^a^x^of34xfff 
6. f of J off 11. I off of 15 16. ifX^ffX^ 

110. Mixed numbers may be reduced to improper fractions and 
then multiplied ; thus, 17 

8tx4^x7xll = ^xgx|x| = ^ = 62Mn,. 

3 
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Written 

1. 6fx4J 6. Find ^ of I of {J of 8| 

2. 12^\x7J 7. 8Jx8f 

3. 77fx3 8. ISfxSfx^V 

4. 86|x47f 9. S^xSf xf 

5. 78J X 17f 10. t^ X 3^ X 9^ X 6f 
U. Multiply I by lOJ by f by f by 6f . 

12. Multiply: a. 25^ by 24f b. 116 by J. 

13. 15| X 12| X 20 15. 9J X ^ X 2J^ 17. | x 4 x 5 J 

14. 17J X 16| X f 16. 61 X Ji X i\ 18. ^ X 80 X 5J 

111. In multiplying a large mixed number by an integer, 
time may be saved by multiplying the whole number and the 
fraction separately, then adding the products, thus : 

Written 

1. 846 J^^ 8 = ? 

845A 

3^^ 845 X 8 = 6760 
6760 ^760 + 3^ = 6763^r Ana. 

^^^ 9. 381^x27 

2. 89^ X 5 10. 8079| x 15 

3. 208^x6 11. 413yVx20 

4. 628f X 15 12. 6283| x 18 

5. 830^ X 18 13. SIOO^V X 35 

6. 2037^ X 28 14. 2050^ x 52 

7. 8547fxl00 15. 8310^x51 

8. 230^^x200 16. 2806J^x90 
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DIVISION OF FRACTIONS 

112. Divide H by 1^. 

Since ^ la a product and ^^ is one of its factors, we may state the ques- 
tion thus : 

15 75 15 X ? 75 

In order to find the required factor we must divide the numerator 42 by 
7, and the denominator 75 by 15, thus : 

42 -^ 7 ^6 
75 -J- 15 5 

That is exactly what we should do if the question were : 

42 ^ 15 9 42 ^ 15 6 ., . 

r5^y = ' 75^y=5"'^'*^'"- 

The latter method is the more convenient, especially when the numerator 
of the divisor is not exactly contained in the numerator of the dividend, or 
the denominator of the divisor in the denominator of the dividend. 

Therefore, to divide hy a fraction we interchange the terms of 
the divisor and multiply. 

113. WritUn 

1. Divide ^ by 7 J. 

9 

Solution: ^^^ = '^^^^'^ly,L^^ Ans. 

5 3 5 ;2;2 55 

11 

How do we treat mixed numbers before dividing? 

2. Divide 4 by 5J (^ -f- J^). 
How do we treat integers ? 

*• 1^2 -»-i 7. ^+^ 10. i'\j-s-4j 



DIVISION OF FRACTIONS 37 

12. 2+1 15. ^-1-14 18. ^-t-^ 

13. 18-!-^ 16. ^|h-8 19. 7^-i-6| 

14. 15-Hf 17. 2i^\l 20. ff-!-H 

21. By what must ^ be multiplied to make ^ ? 

22. One factor of |^ is |^. What is the other ? 

23. a. Hx? = ^s- *• ?xH = A- 

114. A fraction whose terms are integers is a simple fraction ; 
e.ff. \^ is a simple fraction. 

115. A fraction that has a fraction in either or both of its terms 

is a complex fraction; e.g. — , X, ^, ^, and ^ ' . 

8f lb 2d 7| 1|-| 

A complex fraction is merely an indicated division of fractions, made by 
writing the dividend above a line and the divisor below the line, just as a 
simple fraction is an indicated division of integers ; therefore, 

A complex fraction mag be reduced to a simple fraction by 
dividing the eoopression above the line by the expression below the 
line. 

118. Written 

7 
1. Reduce __ . to a simple fraction. 

--7-H8f-j-.--_^X2g-2g^««. 

2. Reduce 1^ to a simple fraction. 
40 

40 17 Vl^i<ji 136 

8 
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3. Reduce ^^A- to its simplest form. 

211 - ^t + ^i* - -g -* 20 ~ J ^ 53 ~ 106 ~ ^tW ^"'' 

2 

In examples 4—13 change the given complex fraction* to nrnpleet 
form: 

4 61 e 25i Vl_ ^ n J^ff 

*• H 6 *• 12i ^- |xl2i "• Jo£| 

14. There are 5J yards in a rod. How many rods in 140^ 
yards ? 

117. In division, if the divisor contains a common fraction 
that cannot easily be reduced to a decimal, it is sometimes 
helpful to multiply both dividend and divisor by the denomi- 
nator of the fraction, thus making both dividend and divisor 
integers, or simple decimals ; e.g, 

.021jy:4l6 

Multiplying both dividend and divisor by 3, and then dividing, 

19.5 Quotient 

.064)1.248-0 
Written 

118. In the following examples find the quotients correct to two 
decimal places : • 

1. 8.48-f.l9J 5. 28.9 -f.7| 9. 7.9|-f-4^ 

2. 3.56-f.41f 6. 30.05 -f-.17f lo. 9.375 -!-.16f 

3. 9.305 -I- 9f 7. 8.3 ^ .07f ii. 3.23 -*- 1.2^ 

4. 35.3125 -i-12f 8. .0135 -*- .021^ 12. .484 -f- .5J 



DECIMALS AND COMMON FRACTIONS 89 

COMPARATIVE STUDY OF DEQIIALS AlH) COlOf GIT FRACTIOITS 

119. A fraction that is expressed by writing the numerator 

above and the denominator below a line is a common fraction ; 

e.g. 1^, If. (See §9 for definition of decimal fraction.) 

AH decimal fractions may be expressed as common fractions without re- 
ducing them ; e.g, .0104 = j^Jt^. What common fractions can be expressed 
as decimals without reducing them ? . 

120. When a decimal fraction is expressed without its de- 
nominator^ by using the decimal pointy it is said to be expressed 
in the decimal form. 

Oral 

.7 = ^, or 7 divided by 10 

.306 = ^^, or 805 divided by 1000 
.58J = j^, or 68J divided by 100 

In like manner tell the meanings of the following decimals: 



1. 


.18 


8. 


.239| 


15. 


.40701 


2. 


.41 


9. 


.548^ 


16. 


.006^ 


3. 


.216 


10. 


.78 J 


17. 


.0034 


4. 


.879 


11. 


•29J 


18. 


.165 


S. 


.200 


12. 


.007^^ 


19. 


.00017J 


6. 


.189 J 


13. 


.03f 


20. 


.OOOf 


7, 


.\^ 


14. 


.5134| 


21. 


.0923 



121. A decimal may be reduced to a common fraction in nmr 
plest form by expreuing it at a common fraction and reducing 
to lowest terms : e.g. .85 = ^ = ^ ; 13.8 = 13^ = 13| ; 

•^^ 100 3 ;p!J 6' 

2 
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122. Written. Reduce the following decimaU to common frae- 
tions or mixed numbers in simplest form : 



1. 


.28 


10. 


.55 


19. 


.12J 


2. 


.125 


11. 


.0026 


20. 


.62J 


3. 


.235 


12. 


.66 


21. 


m\ 


4. 


.75. 


13. 


.68 


22. 


.003 J 


5. 


.164 


14. 


16.075 


23. 


.125f 


6. 


.82 


IS. 


.0054 


24. 


.87^ 


7. 


.138 


16. 


.250 


25. 


.661 


8. 


.875 


17. 


.1375 


26. 


.136 J 


9. 


.375 


18. 


.04f 


27. 


116.25 



123. Since a fraction is an expression of division, a common 
fraction may he reduced to a decimal by dividing its numerator by 
its denominator. 

Before dividing, place a decimal point after the dividend. 
Annex ciphers as they are needed ; e.g. 

^ = 7.0000 -*- 16 = .4375 
39^^ = 39.4375 

124. Written. Reduce to decimals : 



1- 1 


8. ^^ 


!»• ^ 


22. 19^ 


2- 1 


9- -^ 


16- ^ 


23. ffir 


3- 1 


10- A 


". 1^ 


2*. ih 


4. 1 


^- ^ 


18. 2^ 


2S. 12,b 


5- i 


12. M 


19. 132V 


26. 14|^ 


6- 1 


13. H 


20. 19^ 


27. ^^i^ 


7- i 


"• e 


21. 12^ 


28. 13^ 



J 
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125. A fraction in lowest terms whose denominator contains 
other prime factors than 2 and 5 cannot be reduced to an exact 
entire decimal; e,g. f, f, ^|, ^, ^f, fj. 

Snch a fraction may be reduced to a decimal of nearly the same value 
by carrying the division to a certain number of decimal places, thus : 

Reduce J| to a decimal of four places. 

.4137? J Ans. '^^'^ ^« ^^™^* «^^^ ^ if; _ 



29)l5i.0OOO 




.a. AAV/ \./.ixc»VfV ^ tmA\A.sj \f^ "k* a£> sf^'^i 

The result may be expressed 


.4137+. 




Written. 


Reduce to decimals 


of three places : 






1- f 




6- H 




^- uIt 


16. 


63H 


2. f 




7. M 




12. 5|^ 


17. 


H 


3. ^ 




8- A 




13. 7t*5 


18. 


bV 


*• f 




9. if 




14. 133^ 


19. 


^m 


5. i 




10. 41 




15. 282^ 


20. 


If 



A COMMON FRACTION AT THE END OF A DECIMAL 

126. .2J = .2 4-(|^of iVor^l^, or.05). .2 + . 05=. 26, 

In a similar manner we may show that, 

.27J = .275, .384i = .3845, etc. 

Also, that .2J = .225, .34^ = .3425, etc. 

Also, that .8J = .875, .06} = .0675, etc. 

Also, that .9J = .9125, .07} = .07375, etc 

Oral. Express as entire decimals: 

1. a. .81 b. 1.47^ c. .560^ d. 27J e. .04J 

2. a. .9J b. 3.8^ c. I9.00J d. $.039^ e. .0145J 

3. a. .02f b. 21.1f c. $21.06f rf. .0033| e. .0090| 
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ALIQUOT PARTS 

127. One of the equal parts of a number is an aliquot part of 
that number; e.g. 8 oz. is an aliquot part of 16 oz. because 8 oz. 
is "^ of 16 oz. ; 16| cents is an aliquot part of 100 cents because 
16| cents = } of 100 cents. 

Find the number of cents in ft J ; tj; *J; f^; $i ; fi-; fi; 

^iV» ^ife» ^aV' 

The answers you have given are all what kind of parts of a 
dollar? 

Prove the correctness of the following table : 

PARTS OF A DOLLAR 

5 cents = f ,V 33| cents = f } 

6J cents = 9iV ^^ cents = $ | 

8^ cents = f A 50 cents = $ | 

10 cents = 9 ^ 62) cents = f | 

\2\ cents = 9 i 66 j cents = 9 } 

16} cents = 9 J 75 cents = 9 J 

25 cents = 9 i 87 J cents = 9 i 

This table should be committed to memory like the multiplication table, 
because its use will shorten many problems ; e.g. 33 books, at 9 .16f each, 
will cost 33 X 9i = 95i. 

When handkerchiefs are 12 J ^ apiece, 93 will buy as many handker- 
chiefs as93-4-9i)Or93xf = 24 handkerchiefs. Ans. 

128. Oral 

1. $.14^ = what part of a dollar? 

2. 1^ of a dollar are how many cents ? •^? i^f f?f? 

3. 20 cents are what part of a dollar ? 40 cents ? 60 cents ? 
80 cents? Which of these is an aliquot part of $1 ? 

4. Mention three aliquot parts of 12 ; two aliquot parts of 
10 ; five aliquot parts of 64. 
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5. Give four numbers of which 8J is an aliquot part. 

6. What is the cost of 28 pineapples when they are bought 
at the rate of $.14|^ apiece ? 

7. At $.33^ a pound how many pounds of butter will $5 buy ? 

8. A man bought five dozen cans of corn at the rate of 8^ 
cents apiece. What did they cost ? 

129. Written 

1. Find the cost of the following : 

a. 166 pounds of pork at 12J^ cents a pound. 

b. 248 lb. of veal at 16f cents a pound. 

c. 148 boxes of strawberries at 25 cents a box. 

d. 250 lb. of butter at 37^ cents a pound. 

e. 150 lb. of honey at 25 cents a pound. 
f. 640 bars of soap at frj cents a bar. 

ff. 960 dozen of eggs at $.16| a dozen. 

A. 32 yd. of dress goods at $.33^ a yard. 

t. 328 grammar school arithmetics at 9.62 J apiece. 

y. 656 steel shovels at $.87 J each. 

2. At $.33^ a yard, how many yards of linen can be bought 
for i 150 ? 

3. How many bushels of barley can be bought for $ 624, at 
$.75 a bushel? 

4. At $.66} each, how many pocket knives can be purchased 
for $64? 

5. When butter is 25 cents a pound, how many pounds can 
be bought for $ 650 ? 

6. How many articles, at 14|^ cents each, can be purchased 
for $154? 

7. At 87J cents each, how many books can be bought for 
$1456? 
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130. Individuals or groups of individuals transacting business 
with one another are called parties to the transactions. 

131. A record of the business transactions between two parties 
is an account. 

Merchants and others transacting any considerable amount 
of business have sets of books in which accounts are kept. 

There are various methods of recording transactions as they 
occur, and arranging them in the different books to suit the 
needs of the business ; but it is the general custom to copy all 
accounts, finally, in a ledger, which shows in clear, concise form 
the complete account of each person, firm, or company with 
whom business is transacted. 

In the ledger, each person's account is headed by his name. 
Money paid, services rendered, and goods sold to him are 
entered in the left-hand or debit side of the account. 

Money, services, and goods received from him are entered 
in the right-hand or credit side of the account. 

Accounts are balanced at regular intervals by footing the 
debit side and the credit side, and subtracting the smaller amount 
from the greater. The difference, called the balance, is then 
entered on the side having the smaller amount. This makes 
the two sides equal, or balance, each other. 

Horizontal lines are then drawn below the footings, and the 
balance is brought forward to begin the account for a new 
period. 

The following form represents the ledger account of Adolph 
Schiller, for October and November, at a hardware store. The 
number in the column at the left of dollars refers to the page 
of the day book (the book in which each day's transactions 
are recorded as they occur) in which the item was first entered. 
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Db. 




ddatj^k i 


^eAMev 




Ci 


I. 


1910 












1910 












Oct 


7 


Nails 


6 


95 


75 


Oct. 


20 


Locks 


49 


f 1 


75 




11 


Doors 


32 


18 


50 




28 


Cash 


54 


50 






19 


poor trimmings 


48 


7 


48 




31 


Balance 




41 


48 


- 


25 


Windows 


51 


61 
93 


50 

23 










93 


23 


1910 
























Nov. 


1 


Bal. brought forM 




41 


48 Nov. 


8 


Cash 


58 


20 






10 


White lead 


60 


7 


40 


15 


Labor 


63 


2 


50 




17 


Shovel 


66 




75 


1 













Note. — Many bookkeepers omit from the ledger the words describing 
the articles bought and sold, as nails, locks, etc., leaving those columns 
blank. This practice is increasing. 

Copy Mr. Schiller's account for November ; balance it, and 
make the proper entry to begin the account for December. 

At the time of balancing an account, it is customary to send 
to the debtor a copy of the account for the period for which the 
balance is made. This is called a bill or statement. Many 
business houses send monthly statements to their customers. 
Some business houses send a bill, or invoicei as it is called, with 
each list of goods sold. 

132. The parti/ who sells the goods is the creditor ; the party 
who purchases the goods is the debtor. 

In common usage, the term debtor means any one who owes a 
debU and the term creditor means any one to whom a debt is owed. 

133. A bill may be defined as follows : 

A formal statement of a debtor s account^ or ofgooih sold^ services 
rendered^ or cash paid^ made out by the creditor and presented to 
the debtor^ is a bill. 

A bill should always contain thfese things : 

1. The time and place of making out the bill. 
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2. The debtor's name and address. 

3. The creditor's name and address. 

4. A list of the items — that is, the goods sold, money paid, 
or services rendered, with the amount of each item. 

5. The date of each transaction, if any of them occur at any 
other time than that of making out the bill. 

6. The amount, or footing, of the bill. 

134. When a bill is paid, the creditor receipts the bill by 
writing at the bottom, "Received Payment," followed by the 
date, and his own name. This shows that the bill has been 
paid. The debtor keeps the receipted bill. Why ? 

Sometimes a clerk, an agent, or a bookkeeper of the creditor 
receives the money for payment of a bill. He should then 
write the creditor's name under the words "Received Pay- 
n^ent," and under the creditor's name, his own name or initials. 

135. The following forms illustrate some of the ways in 
which bills are made out: 



FORM I 

Mrs. John Doe 

1421 West Street, 

Boston, llass. 



Boston, October I, 1908. 



»-««i.tof n^ ^^ BUaxns ^ dompang 



140 TREMONT STREET BOSTON 



98 
128 



SEPT. 



1 GLOVES 

1 1/4 VEILING 

1 1/4 " 



.25 
.50 
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STATSMKNT 



Philadelphia 



, Pa.- /P^^:A^^y/^ 1Q// 



A. J. Reach Company 

TULIP AND PALMER STREETS 



rmWMSi HKT CASH 30 DAYS 



t^J^^ 



Z 



T«MlM., 



iin 



.2Z. 



'Z. 



^ 



LL5. 



£L 



^^^ 



2^ 



L2^ 



an 



J.'f.^ 



Z 



AjL. 



^ 



ooir 



IZiL 



UL 



AX 



^ 



f}22^ 



'■^'-' 



Jl 



t± 



^ 



Qa^ 



i^ 



Jl 



99 



U 



L 



W- 



2jS: 



OiLc 



RECEIVED PAYMENT 



LU. 



U^ 



.j_m*.j.(i^ *f, tau. 



A.J. REACH CO. 



z^ 



^ 



•^ 



yj^ZfCb - ^ J^vfvrv e^ 



136. Oral 

1. Name the debtor and the creditor in Form 1. In Form 2. 

2. Which of the forms contains both debit and credit items ? 

3. Which of the forms contains items for which bills have 
been previously sent ? 
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137. WriUen 

1. Make out the bill sent to Mr, Schiller (see page 45) on 
Dec. 1, 1910, supplying names, dates, and addresses. The first 
debit item should be, "Account rendered, $41.48," because that 
was the balance shown on the bill which he received Nov. 1. 

Receipt the bill as though you were cashier for the creditor. 

Make out and foot bills of the following items, supplying 
dates and addresses; receipt them, either as creditor, or as the 
creditor's agent : \ 

2. Bought by W. J. McDermott from Bentley Settle, 
20 bbl. patent flour, $5 per bbl. ; 2000 lb. granulated sugar, 
$ 5.15 per hundredweight ; 800 lb. Java cofifee, 22 ff per pound ; 
250 lb. maple sugar, 14 ^ per pound. 

McDermott has paid $125 in money. 

3. A. Walrath sold to Donald Anderson, 

5 lb. rice at 9 /. 

4 dozen eggs at 31 ^. 

2 brooms at 35 /. 

18 lb. chicken at 22/. 

8 lb. tomatoes at 13/ per pound. 

4. Debtor, Miss Margaret Maddox ; 
Creditor, H. G. Stone & Son. 

Account rendered, $12.35. 
24 yd. lace at 25 /. 
2 spools twist at $.05. 
6f yd. net at $.62|. 
6| yd. linen at $.62 J. 

Credit 
Cash, $10. 
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138. Oral 

1. $8 will buy how many pounds of butter at 25 /2^ a pound? 

2. At 33 J/ a bushel, $3 will pay for how many bushels of 
turnips ? 

3. $1 is the cost of how much cheese cloth at 6^ /^f a yard? 

4. Find the cost of 24 yd. of ribbon at 8 J ^ a yard. 

5. When f 4 will buy 24 lb. of beefsteak, how many pounds 
will f 1 buy ? How much does a pound cost ? 

6. When $9 will pay for 72 cans of peas, what is the price 
per can? (How many cans for a dollar?) 

7. How long will $6.00 worth of stamps last a man who uses 
$.30 worth every day? 

8. Find the cost of 300 yd. of flannel at 33^ ^ a yard. 

9. Give the products : 

f x2; ix3; 2x1^; fx3; Jx^; ^xf; Jx^; | x |. 

10. 2 qt. of beans at 7^ ^ and 3 lb. of maple sugar at 8^ ^ cost 
how much? 

11. How many one-ounce samples can be made from 2J lb. 
of cereal ? 

12. 1^ of 76 ft. are how many yards? 

13. J of ^ of a yard is how many inches? 

14. Frank began at Chapter XVII in his book this morning 
and has read 12 chapters to-day. Express in Roman notation 
the number of the last chapter that he read. 

15. Multiply 2.04056 by 1000; by 100; by 10,000. 

16. Divide 89,345 by 10 ; by 1000 ; by 10,000 ; by 100. 

17. 42.86 = 4286 -^? 8903.4 = 8.9034 x ? 



^ 
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139. WriUm 

1. Express in Arabic notation eight hundred million eighty 
thousand eight, and seventy thousandths. 

2. Write in words 4040.0700. 

3. Find the prime factors of 176; 482; 1260; 776; 385; 
1920. 

4. Divide the product of 36, 45, 20, and 14 by the product 
of 80, 27, 35, and 72. 

5. Find the quotient of 27 x 28 x 30 divided by 18 x 35 
x36. 

6. Find the G. C. D. and L. C. M. of 182 and 196. 

7. Find the smallest number that will exactly contain 42, 
63, and 105. 

8. What is the greatest number that will exactly divide 
1176 and 1848 ? 

9. Change -^^ to simplest form. 

10. How many ninths are there in 18 ? 

11. Change 2^ to 33ds. 

12. 81-2^ + 336^ = ? 

13. A man bought b-^ acres, 6^^ acres, and lOJ acres of 
land. He then gave his son 11^ acres. How many acres had 
he left ? 

14. The sum of two fractions is \^, One of them is -A^. What 
is the other? 

15. Yesterday you bought from your grocer 60 lb. of sugar 
at 5 J ^ per pound, 60 clothespins at 5;^ per dozen, and i of a 
barrel of flour at 1 4.64 per barrel. To-day you paid the bill, 
and the grocer receipted it and gave it to you to take home. 
Write a copy of the bill. 
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140. Complete each of the following statements and tell which 
numbers are products and which are factors: 

1. Since 1 rod contains ft., 4 rods contain ft. 

2. At 3 J ^ each, 8 cucumbers will cost cents. 

3. At apiece, $47.60 will buy 10 baseball suits. 

4. a. $1.26 is ^ of ; b. f 8 is J of ;. 

5. a. I of J = ; b. .07 of $25 = . 

6. When I of Paul's earnings for a week are $1.50, he 
earns per week. 

7. a. 16.35 H- .05 = ; b. .75 of = 225 bu. 

8. f of a farm cost $ 1200. The whole farm cost . 

9. 13J yd. of broadcloth at a yard cost $51 J. 

141. STATEMENTS AND QUESTIONS OF RELATION 
Question Solution 

1. 4x7J=? 4x71 = 30 ^fw. 

2. 4 X ? = 30 30 -f- 4 = 7} Ans. 

3. ?X7J = 30 30-^74 = 4 Ans. 

3 

4. foff =? i^'l'^U ^'"• 

2 

3 2 

* ^* 14 4 ^^ 3 7 

7 

3 

6. r oi f — ^ 14 7 ;^ ^ 4 

2 2 
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Which term in division is a poduct ? 

Which terms in division are factors ? 

When the factors are given, what must be done to 'find the 
product ? 

When the product and one factor are given, what must be 
done to find the other factor ? 

Every problem that depends on the relation of factors and 
product may be solved by one of these operations ; e.g, 

1. a. An acre of land costs f 80. What is the cost of 12 
acres ? 

Here we have two factors given, and the product is to be found. 

Statement of Relation : 12 x $ 80 = cost of 12 acres. 

12x180 = ? 

Solution : 12 x $ 80 = * 960 Ans, 

h. When 12 acres of land cost $960, what is the cost of one 
acre ? 

What have we given in this problem? 
What is to be found ? 

Statement of Relation : 12 x (cost of 1 acre) = f 960. 

12x? = f960. 

Solution : $960 -5- 12 = |80 Ans. 

c. If 1 acre of land costs f 80, how many acres can be bought 
for $960? 

What is given in this problem, and what is to be found ? 

Statement of Relation : (the number of acres) x $ 80 = $ 960. 

? X $ 80 = $.960. 

Solution : 9 960 -4- $ 80 = 12, the number of acres Ans. 

We may make use of the relation of factors and product in 
solving problems containing fractions ; e.g. 
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2. a. At $80 an acre, what is the cost of f of an acre of land ? 

Statement of Relation : | of $80 = cost of | of an acre. 

|of *80=? 
10 



SoluHan: 5 x ^ = » 50 Ans. 
? 1 

b. When I of an acre of land cost $50, what is the cost of 
one acre ? 

Statement of Relation: | x (cost of 1 acre)= $60. 

f of ? = $50. 

Solution: 950 -^ i = f 80 Ans. 

e. At $80 per acre, what part of an acre of land will $50 
buy? 

Statement of RdaUon: Cnumber of acres) x $80 = $50. 

? of $80 = $50. 

Solution: f50-«-f80={{ = {, number of acres Ans, 

In each of the following problems let the steps be taken in 
this order : 

First. — Read the problem and determine what is given 
(two factors, or product and one factor), and what is to be 
found (the product, or the missing factor). 

Second. — Make the statement and question of relation. 

Third. — Give the solution. 

142. WriUen 

1. 99 is how many times 12 ? 

2. A man sold his farm for $ 7200. What did he receive for 
.125 of the farm ? 

3. 36.48 is how many times .012? 

4. Find the cost of 98| bu. of oats at 40 ^ a bushel. 



64 PRODUCTS AND FACTORS 

9. How much money have I if ^ of it is $100? 

6. f of a man's Balary is $ 1200. What is his salary ? 

7. 16| is the product of 38^ and what other number ? 

8. A boy spent |^ of his money and had $2.80 left. How 
much had he at first ? 

9. Wilfred spent $2.40, which was | of his money. How 
much money had he? 

10. By what must we divide 5f to obtain 3| ? 

11. $75 will pay for how much wheat at $^ per bushel ? 

12. The multiplier is 4^ ; the product is 16^ ; find the 
multiplicand. 

13. William earns $630 in a year, which is |^ as much as his 
father earns. What can you find ? Find it. 

14. } of a yard of cloth cost $f. Make the question and 
answer it. 

15. a. A farmer bought 13^ acres of land at $ 25| per acre. 
Find the cost. b. He paid for it in wheat at $|- a bushel. 
How many bushels of wheat were required ? 

16. 2.3 acres of land for $149.50 is how much an acre ? 

17. Find the price of a yard of cloth when f of a yard cost 
$l.^o. 

18. a. If J of the price of a piece of timber land is $4200, 
what is the price ? b. What is the price of |- of it? 

19. .85 of my money is $ 700. How much money have I ? 

20. A grocer buys flour at $ 1.44 a sack. He sells it so as 
to gain .12^ of the cost. What does he gain on a sack ? 

21. If Mary earned $1.60 and gave her mother $.40, what 
decimal part of her money did she give her mother ? 
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COMPUTATION IK HUITDREDTHS 

143. Decimals in hundredths are used very generally in 
business calculations. The merchant calculates his gain or loss 
as a pertain number of hundredths of the cost of the goods. 
Banks compute interest in hundredths. The relations of num- 
bers are expressed generally in hundredths. 

Problems involving computation in hundredths usually pre- 
sent one of the two questions of relation between product and 
factors, namely : 

a. Two factors given, to find the product, or, 

ft. The product and one factor given, to find the other 
factor; e.g. 

1. A merchant bought pears at $1.60 a bushel and sold them 
so as to gain .25 of the cost. Find his gain on one bushel. 

Statement of Relation : .25 of 91.60 = gain on one bushel. Here 1.60 and 
.25 are factors, and the product is to be found. How shall we find it? 

2. .40 of the pupils in a school are boys. If there are 600 

boys, how many pupils are there in the school? 

Statement of Relation : .40 of pupils = 600 pupDs. Here 600 is a 

product and .40 one of its factors. How may the other factor be found? 

3. A man's salary is $1500* He saves $250. How many 

hundredths of his salary does he save ? 

Statement of Relation: of f 1500 = 9250. Here 250 is a product 

and 1500 one of its factors. How may the other be found? 

144. Writtm 

In each of the following examples^ give the statement of relation 
and find the answer : 

1. A farm worth $4500 rents for .05 of its value. For 
how much does the farm rent ? 
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2. .90 of the pupils in a class were promoted. If 36 pupils 
were promoted, how many were there in the class ? 

3. It cost $24 to decorate a room. The labor cost $18. 
How many hundredths of the entire expense were for labor ? 

4. A farmer's crop of apples amounted to 960 bushels, of 
which 864 bushels were fit for market. How many hundredths 
of the crop were fit for market ? 

5. A speculator sold some property for 9 78,000, and invested 
.33J of the money in grain and f 39,000 in real estate. He put 
the remainder in the bank. 

a. How much did he invest in grain? 

6. How many hundredths of his money did he invest in real 
estate ? 

<?. How many hundredths of his money were left? 

6. How many dollars' worth of goods must an agent sell 
to earn $513.40, if he receives .17 of the value of all the goods 
which he sells? 

7. How many hundredths of $142.60 is $7.13? 

8. 24 quarts are how many hundredths of six bushels ? 

9. A grocer bought 8 bushels of potatoes at 76 cents a 
bushel and sold them for $7.80. He gained how many hun- 
dredths of the cost ? 

10. .85 of a certain number is 595. What is .14:^ of the 
number ? 

11. A boy paid .24 of his money for books, .07 of his money 
for stationery, and .22 of his money for a football. If he then 
had $3.76 left, how much had he at first ? 

12. Mr. Markell bought a house for $4200 and sold it for 
$4830. How many hundredths of the cost did he gain ? 
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PERCENTAGE 

145. Per cent is another name for hundredths. Six per cent 
means six hundredths ; ten and one half per cent means ten 
and one half hundredths. 

Instead of writing the words per cent^ the sign % is used ; 

thus : 5 % of $8 = .05 X $8 = $ .40 

12J % of 4 in. = .l^ X 4 in. = .50 in. 

108%of «12 = 1.08x«12 =$12.96 
Oral 

As above, tell the meaning of each of the following ex- 
pressions and find its value : 

1. 8% of 50 9. 1% of $2100 

2. 50 % of 200 10. 5 % of 100 boys 

3. 12 % of 100 miles il. 80 % of 20 horses 

4. 10 % of 60 sheep 12. 20 % of 400 

5. 50 % of 300 men 13. Z^ % of 900 

6. 2 % of 30 bushels 14. 10 % of 2000 

7. 25 % of 64 days 15. 2 J % of 30 days 

8. 10 % of 150 bushels 16. 7| % of 



146. The relation of product and factors usually determines 
the method to be used in solving problems in percentage ; e,g. 

1. Donald gave his mother $3.75, which was 75% of his 
week's wages. How much a week did he receive ? 

Read the question, using the word hundredths in place of per cent. 

Statement of Relation: 75% (of Donald's wages) = |3.75, 

or .75 X = 3.75. 

Solution : 83.75 -«- .75 = |5 Ans. 

The statement of relation shows that 93.75 is a product, .75 one of its 
factors, and Donald's wages the other factor, which we are to find. 
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2. A house rents for $ 630, which is 9 % of its value. Find 
its value. 

Statement of Relation • 9% (of value of the house) = |630 

or .09 of = 630 

630 is a product and .09 one of its factors. How may we find the other 
factor? 

3. Whatper cent of f38isf24.70? 

Reading hundredths instead of per cent, the question is, *<How many 
hundredths of »38 is »24.70?" 

Statement of Relation : % of J 38 = 24.70 . 

or X 38 = 24.70 

Solution : »24.70 -*- $ 38. = .65 or 65% Ans. 

Observe that the steps in solving percentage problems are : 

a. Make the statement of relation. 

b. Repeat it, using the decimal for % and the sign ( x ) for of' 

c. Make the solution. 

Note. — The statement of relation is merely another way of stating the 
conditions of the problem. Always look into the problem itself to find the 
statement of relation. 

In finding the per cent, or number of hundredths, how many decimal 
places must there be in the quotient? Then how must the number of 
decimal places in the dividend compare with the number of decimal places 
in the divisor? 

Summary 

Before dividing, to find the rate per cent, arrange the dividend 
and divisor so that the dividend contains two more decimal places 
than the divisor. This may he done hy annexing ciphers to one or 
the other of these terms, as may he necessary. 

If the quotient is not exact when two decimal places have been 
reached, express the remainder as a common fraction^ in the quo* 
tient^ thus : 
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a. 7 bushels are what per cent of 8.5 bushels ? 

SUMtement of Relation : % of 8.5 bu. = 7 bu. 

or + 8.5 = 7 

.82jJ = .82/y or 82^% Ans. 
Solution: 8.5)7.000 

5. A lake in Maine is 152.875 rods long and 92 rods wide. 
Its length is what per cent of its width ? 

Statement of Relation : % of 92 rd. = 152.875 rd. 

or X 92 = 152.875. 

1.66H I = 1.66rV^ or 166 ^\ % Ans. 
Solution: 92.0)152.8-75 

XoTE. — Care should be taken to express the decimal rate per cent prop- 
erly, as hundredths. Every fractional part of 1 % must be written at the 
light of the hundredths' place. 



19^ = .01 


12J% = .12J or .125 


Qfc = .09 


J% = .00| or .005 


10% = .10 


10^3^% =.10T^or.l07 


90% = .90 


33 J % = .33J 


100% = 1.00 


8J% = .08| or .0825 


125% = 1.25 


1 % = .OOJ or .00125 


147. Written 




X. Express decimally: 




a. 7% /. 6|% 


k. 101% p. }% 


b. 6% g. 12J% 


I. 110% q. 1% 


e. 2% h. 15|% 


m. 250% r. 1% 


d. 12% t. 37 J % 


«. 200% «. f% 


e. 78% J. 4|% 


0. 127^% t. Jf% 


2. Find: 




a. 40% of 120 


e. 35% of 700 pupils 


b. 12^% of 160 lb. 


/. 1% of $90 


e. 18f % of 365 


g. 16| % of 66 miles 


d. 36% of 250 yd. 


h. 48% of f 8.50 
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3. a. 6.8 is 17% of what? 

b. 13.95 is 5% of what? 

c. 1289 is 50% of what? 

d, 75 doz. is 2^% of how many dozen? 

e, 5 is 5% of what? 

4. a. What per cent of f 240 is $ 80 ? 

b. 150 is what per cent of 900 ? 

c. What per cent of $ 113 is * 39.55 ? 

rf. Find what per cent 495 years is of 825 years. 
e. Find what per cent 12.96 feet is of 96 feet. 

5. 45 bushels are 90% of what ? 

6. 3 J miles is 70% of what distance ? 

7. What is 8J% of 690 lb.? 

8. What per cent of $ 920 is $ 230 ? 

9. 15 minutes are what per cent of 25 minutes ? 

10. a, 1 quart is what per cent of 4 quarts ? 
b, 1 quart is what per cent of 1 gallon ? 

11. Find 18 J % of 362. 

12. Of what number is 3.71 twenty-five per cent? 

13. 15% of a number is 10.50. What is the number? 

14. What is 1^% of 640? 

15. 37 J % of what equals 15 lb. ? 

16. What per cent of 85 lb. is 17 lb. ? 

17. 35 yd. are what per cent of 105 yd. ? 

18. Henry raised 80 chickens and sold 75% of them. How 
many chickens did he sell ? 

19. Mary has an allowance of f 25 a year. If she puts 12% 
of it in the bank each year, how much will she put in the bank 
in 5 years ? 
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20. There were 50 words in the spelling test. Dorothy 
spelled 98% of them correctly. How many did she have right? 

21. In a school of 660 pupils, 55 % were girls. How many 
were girls ? 

22. 45 % of a class of 40 pupils were boys. How many 
were girls ? 

23. 60 % of a class were boys. a. If there were 21 boys, 
how many pupils were there in the class ? 6. How many were 
girls? 

24. In a class of 50 pupils, there were 27 girls. What per 
cent of the class were boys ? 

25. In one day a grocer sold 14^ % of a barrel of sugar, 
containing 850 lb. How many pounds did he sell? 

26. Mr. Williams has 40 acres of timber land. This is 25 % 
of all his land. How many acres has he ? 

27. .375 is what per cent of .875 ? 

28. A man's house and furniture are insured for $3600. 
20 % of this insurance is on the furniture. What is the insur- 
ance on the furniture ? 

29. Mr. French borrowed f 725 of Mr. Rich, and paid him 
6 % of that sum for the use of it. How much was paid for 
the use of the $ 725 ? 

30. A man borrowed some money and paid $ 75 for the use 
of it. If that was 5 % of the sum borrowed, how much was 
borrowed ? 

31. A bushel of potatoes weighs 60 lb. If 75 % of this is 
water, how many pounds of water are there in a bushel of 
potatoes ? 

32. It costs a man $1200 to support his family for a year. If 
this is 80 % of his salary, what is his salary ? 
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33. 920 lb. or 23 % of a load of grain is wheat. How many 
pounds does the load weigh ? 

34. a. In a baseball game, Fred's team scored 14 runs. If 
Fred made 2 runs, what per cent of the 14 runs did he make ? 
b. If the other team made 6 runs, what per cent of all the runs 
did Fred's team make ? 

35. A bat and ball cost $1.50. If 33^ % of this sum was 
paid for the bat, what did the ball cost ? 

36. A huckster bought berries at 8 r a quart and sold them 
at 12 r. His gain was what per cent of the cost ? 

37. 35 gallons of Jersey milk contained 8.05 gallons of 
cream. What per cent of the 35 gallons was cream ? 

38. A man lost $127.50 by selling a village lot. If this 
was 15 % of the cost^ what did the lot cost ? 

39. A merchant sold goods for $ 25.63 less than the marked 
price. If this reduction was 10 % of the marked price, what 
was the marked price ? 

40. A grocer bought a crate of cherries containing 32 quarts 
for $2.88. He sold them at 12 cents a quart. His gain was 
what per cent of the cost ? 

41. 84.20 is what per cent of 421 ? 

42. Find f % of $ 5600. 

43. Find 66f % of 927 tons. 

44. 39.744 is what per cent of 900 ? 

45. 386 % of 244 = what ? 

46. 23^ % of a number is 7000. Find the number. 

47. For how much a month must a house worth $ 6000 be 
rented in order that the rent may amount to 7J % of the value 
of the house ? 
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PER CEITTS EQUIVALENT TO COMMON FRACTIONS 

148. All percentage problems may be solved in decimals. 
But in many cases, as we shall see, the work may be shortened 
by changing the per cents to common fractions. 

Oral 

1. The whole of anything is how many hundredths of it? 
What per cent of it? 

2. \ of anything is how many hundredths of it? ^? ^? 

^? I? I? I? i? f? I? I? F F I? V ^f? iV^ 

3. What common fraction is the same as .10? .20? .30? 
.40? .50? .60? .70? .80? .90? .25? .33^? .14|? ,62J? 
.37|? .66J? .12^? .87J? .75? .16§? .05? .08f/ 

4. What per cent is the sam'e as i? J? i? \1 ^? |? |? 

^? T^? I^? tV? h'i f ? i? V I? I? f ? F F 

5. Learn this table : 

1 = 50% i = 33J% i = m% 

\ = 25io | = 66|% ^ = 10% 

1 = 75% H16f% ^ = 8i% 

i = 20% i = 14f% ^ = 5% . 

1 = 40% i = 12j% iV = 6i% 

1 = 60% | = 37J% 515 = 4% 

1 = 80% f = 62J% 

Answer the follovring questions^ using common fractions instead 
of decimals when it is easier to do so. 

6. Find : 

a. 33J % of 12 d. 8J % of 144 sq. in. 

b. 10 % of 200 e. 75 % of 28 gal. 

<?. 16f % of 30 da. /. 66| % of 27 cu. ft. 
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g. 20% off n. 87f% of 96 

A. 40 % of $100 0. 83J % of 18 trees 

L 90% of 1200 p. 12J%of600 

y. 62^ % of 24/ q. Z^ % of 60 years 

h. Q\ % of 16 days r. 4 % of $50 . 

L 60 % of 50 ft. 9. ^ % of 3600 people 

m, 37 J % of 64 t. 25 % of 836 miles 

7. 9 is 25 % of what number ? 

8. 32 is 50 % of what number? 

9. 75 is 10 % of what number? 

10. 4 is what per cent of 16? (J = what per cent?) 

11. 6 is what per cent of 9 ? (f = J = what per cent ?) 

12. 1 is what per cent of 16 ? 

13. 3 months are what per cent of 18 months? 

14. 3 books are what per cent of 15 books? 

15. $7 are what per cent of $84? 

16. 9 men are 75 % of how many men? 

17. 10 min. are 16|^% of what? 

18. 2 is what per cent of 40 ? 

19. 80% of 35 /is what? 

20. 20 % of my money is 16/. How much money have I? 

21. 8 cents are 66§ % of what? 

22. Frank is 15 years old. Julia's age is 16J % of Frank's. 
How old is Julia? 

23. Will is 8 years old and Ethel is 7. Ethel's age is what 
per cent of Will's? 
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24. I gained $7 in selling my watch. If that was 12| % of 
the cost, what did it cost ? 

25. Out of 26 words, Charlie missed one. What per cent 
of the words did Charlie miss ? 

26. Edith had 9 examples right. If there were ip in the 
lesson, what per cent of them did she have right ? 

27. — — - — — — ■ = how many hundredths ? 
100 100 -^ 

28. 100 % - 90 % = what per cent ? 

29. If I spend 90 % of my money, what per cent have I left ? 

30. Having spent 90% of my money, I had $2 left. How 
much money had I at first ? 

31. A grocer sold 90 % of a barrel of sugar and had 35 lb. 
left. How many pounds did the barrel contain at first ? 

32. Hubert gave away 75% of his apples and had 6 left. 
How many had he at first ? 

33. Harry took a silver dollar to the store and bought 2 lb. 
of cheese at 18^ a pound. On the way home he lost 12 J % 
of the change. How much change did he lose ? 

34. A boy sold 66| % of his chickens and kept 20. What 
per cent of them did he keep? How many had he at first? 
How many did he sell ? 

35. Sarah answered correctly 80% of the questions that 
came to her and missed one. How many questions came to 
^jer ? How many did she answer correctly ? 

36. 5 cents are 12| % of what sum ? 

37. Frank paid 16|% of his money for a book that cost $.20, 
How much money had he ? 

38. Arthur earned $1.60 and paid 75% of it for a football. 
How much had he left ? 
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39. Alfred attended school 98% of the days of the term. 
If he was absent 2 days, how many days were there in the term ? 

40. A boy was sick and stayed out of school 5 days in one 
month. If there were 20 days of school in that month, what 
per cent of the time did he attend school ? 

41. 62^ % of a cask of vinegar leaked out. If there were 15 
gallons left, how many gallons did the cask hold ? 

42. .20 + .10 = how many hundredths ? 

43. 20 % + 10 % =5 how many per cent ? 

44. A butcher bought 200 lb. of beef. He sold 20 % of it to 
one man and 10 % to another. What per cent of the beef did 
he sell ? What per cent was left ? How many pounds were left ? 

45. What per cent of this oblong in A? 
B? (7 ? D? If ^ is 50 sq. in., what is 
J5? O? J)? JE? What per cent of the 
oblong are J., -B, and O together ? 

46. In a shipwreck, J of the crew were 
lost. What per cent were saved ? If 80 men were saved, how 
many were lost ? 

47. Alice, having read 75 % of a book, has 50 pages yet to 
read. How many pages does the book contain ? 

48. A man has traveled 60 % of the distance from New York 
to Chicago and has 400 miles yet to travel. What is the whole 
distance ? 

49. When 25 days of the month of November are past, what 
per cent of the month is yet to come ? 

50. If your schoolroom is 40 feet long and 30 feet wide, its 
width is what per cent of its length ? Its length is what per 
cent of its width ? 



A 


B 


C 


D 
E 
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149. Written 

1. An army of 19,000 men went to the front. 12J % of 
them were killed in battle, and 25 % of them died of wounds 
and sickness. How many were left ? 

2. A collector for a newspaper started out with bills 
amounting to ^840. He collected '$756. a. What per cent 
of the bills did he collect ? b. What per cent did he fail to 
collect ? 

3. 35 % of the apples in an orchard were unfit for market 
and could not be sold. If 1300 bushels were sold, what was 
the entire yield ? 

4. 39 % of the 4700 blossoms on a cherry tree were blasted 
and the rest became fruit. How many cherries did the tree 
bear ? 

5. 98 % of the men in a certain city can read and write. 
If there are 1398 men who cannot read and write, how many 
men are there in the city ? 

6. 23 % of the men in a certain city work in factories. If 
there are 9200 men who work in factories, how many men are 
there in the city ? 

7. 45 % of a jeweler's goods were stolen, a. If he had 
$ 16,500 worth of goods left, what was the entire stock of goods 
worth ? J. How many dollars' worth were stolen ? 

8. In an orchard of 3600 trees, 25 % were pear trees, 15 % 
peach trees, 10 % plum trees, and the rest apple trees. How 
many apple trees were there ? 

9. My gas bill for one month was f 1.80. Five per cent of it 
was deducted for prompt payment. What was saved by pay- 
ing promptly ? 

10. A merchant bought a piece of cloth for $ 65 and sold it 
for 130 % of its cost. What did he receive for it ? 
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11. This load of hay weighs 2200 lb., the wagon 1200 lb., 
and the team 2600 lb. a. The weight of the hay is what per 
cent of the entire weight ? h. The weight of the wagon is 
what per cent of the entire weight? c. The weight of the 
team ia what per cent of the entire weight ? d. How many 
tons mu£t the bridge support ? 

12. a. In 1905 the Chicago baseball team won 92 games 
and lost 60. What per cent of all the games played did they 
win ? h. The Boston team won 78 and lost 74. What per 
cent of all the games did they lose ? c. The New York team 
played 149 games and won 47^^^ % of them. How many games 
did they lose ? 

13. By selling paper at 150 % of its cost, a stationer receives 
90 cents a package for it. What is the cost of a pack^e of 
this paper ? 

14. Twelve pounds of seed for a lawn contained 2J lb. of 
white clover seed. What per cent of the mixture was white 
clover seed ? 
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REVIEW AND PRACTICE 
150. Oral 

1. What number is composed of 5 units, 7 tens, and 3 
thousands ? 

2. ReadXLIV; CCLXII; DCXCI; MCMVIII; CDLIV. 

3. Grive remits rapidly^ adding or mihtracting the tens* figures 
first: 36 + 45; 29 + 32; 57 + 76; 93+28; 93-27; 84-45; 
72 + 39. 

4. CHve quickly the number of: 

a. Quarts in 98 pt. j\ Feet in 2 rd. 

ft. Pecks in 28 bu. *. Dollars in 36,000 cents. 

e. Hours in a week. L Gills in a gallon. 

d. Seconds in 1 hour. fit. Days in two common years* 

e. Inches in 2 yd. n. Tons in 1600 lb. 

y. Square inches in 2 sq. ft. o. Square rods in 10 A. 
ff. Square yards in 450 sq. ft. p. Yards in 10 rd. 
A- Cubic feet in 2 cu. yd. q. Days in 14 wk. 

t. Dimes in $15. r. Days in a summer. 

8. Cubic inches in a box 5 in. by 2 in. by 1 in. 

5. A half dollar, a quarter, 2 dimes, and a nickel are how 
many cents ? 

7. 3x8x? = 48 u. 18-1| = ? 

8. 8x9 = 6x? 12. 5^ + 13f=? 

9. 88-j-? = 8 13. 7f-f = ? 

14. When 36 men can earn a sum of money in 15 da., how 
long will it take 12 men at the same wages to earn the same 
amount ? 9 men ? 6 men ? 72 men ? 
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15. If 6 men earn 8 dollars in a certain time, how many men 
can earn f 16 in the same time at the same wages ? $ 32 ? 
164? *4? 

16. If 10 men earn $ 200 in 8 days, how many dollars will 
twice as many men earn in that time at the same rate ? 

17. fof8bu.= ? 21. 36 is y% of what ? 

18. I of? = 14. 22. iof^f = ? 

19. 27 is -fj of what ? 23. f of what= 15 qt. ? 

20. What part of 18 is 15? 24. fofwhat = 2V*^ 

25. What are the prime factors of 84? 

26. Name two numbers that are prime to 12. 

27. How many 42ds are there in |? 

28. What is the least number that exactly contains 6, 15, and 
20? 

29. Name three numbers of which 7 is an exact divisor. 

30. Give two composite numbers that are prime to each other. 

31. How may we tell whether a number is prime or not ? 

32. What is the greatest number that will exactly divide 26 
and 39 ? 

33. What is the smallest number that 6, 8, 12, and 16 will 
divide ? 

34. Gf-ive re»idtB at sight : 

a. 362 ^ 10 /. 14 x 200 h. .06 of 500 

b. 4900^1000 g. 99-h.l I. \oi = 7| 

c. 29 X .01 A. .224 T = lb. m. 5% of 25 

d. 834 H- 10,000 1. 23,400 -+■ 200 n. 12 J % of = 7 

e. 29x1000 y. .12x50 o. ^ = (f^ 

35. What per cent of a ton is 400 lb. ? 

36. Compare .84 x 25 with 84 x .25. 
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37. (16 + 4)x(43-23) = ? 

38. What must we do with f , |, and ^ to find out which is 
greatest? 

39. Numerate 23516.00562. 

40. Compare the values of f , ^, and ^. 

41. J'lnd the cost of: 

a. 64 lb. of pork at 12 J ^ 

b. 600 boxes of berries at 8|^ 
e. 96 gal. of molasses at 50^ 

d, 16 doz. oranges at 37^^ 

e. 54 yd. of matting at 33J/^ 
/. 48 lb. butter at 25^ 

g. 16 knives at 62 J f^ 

A. 2 doz. sleds at 87^^ apiece 

i. 80 lb. rice at 6J^ 

42. How many bushels of beets will $12 buy at 33J^ a 
bushel ? 

43. $16 will rent a boat for how many hours at 16^ an hour ? 

44. What change will be left from a $20 biU after paying for 
12 hours' labor at 37^ ^ an hour ? 

45. At 16|^ a dozen, how many ears of com will $2 buy ? 

46. J of ^ lb. = oz. 

47. What is the area of a rectangle 5J inches by 4 inches ? 

48. What is the cost of a dozen tomato plants at the rate of 
4 for 5 cents? 

49. At 10^ a dozen, how many sheets of sandpaper will 5^ 
buy? 
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50. A man spent 20 % of his salary for rent, 10 % for cloth- 
ing, 5 % for fuel and light, 26 % for f6od, and 20 % for other 
things. What per cent of his money did he spend ? What per 
cent did he save? If he saved $400 a year, what was his 
salary ? 

51. What is 120 % of 5 miles ? 

151. Written 

1. Write in figures forty-two thousand, and two hundred 
five ten-thousandths. 

2. 209 X 87,000 (testy 

3. 235,404 -+■ 468 (test^ 

4. 23,946 -i- 160 (test). 

5. 302,060-92,059. 

6. 17 hr. 35 min. = how many minutes ? 

7. 639,800 -^- 700 (test). 

8. 4320 square yards = how many square rods ? 

9. When 60 bu. of oats grow on an acre of ground, how 
many bushels grow on a square rod ? 

10. The highest ten batting averages in the National Base- 
ball League in a certain year were .377, .363, .356, .328, .317, 
.316, .315, .311, .308, .304. What was the average of all 
these ? 

11. Using cancellation, divide 48 x 64 x 200 by 18 x 108 X 
25. 

12. How many pieces of sheeting, 39 yd. in a piece, worth 
12^ a yard, would pay for 52 hours' work for 36 men at 32/^ an 
hour ? 
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13. Find the L. C. M. of 23, 37, 32, 36, and 56. 

14. Find the G. C. D. of 48, 60, and 78. 

15. Change to lowest terms: 

16. Reduce to simplest form: 

a. |i|. b. 32|^. e. J^. d. ^. e. ^. f. ^. 

9- H^- 

17. Change to improper fractions: 

a. 399fJ. J. 43f|. c. 18^. d. 56^. 

18. Change : a. 7|^ to 24ths. 6. ^^|-J to a fraction whose 
terms are prime to each other, c. |, ^, and ^ to fractions 
having the least common denominator. 

19. A wagon which cost $52 J was sold for $46|. a. What 
was the loss ? h. What per cent of the cost was lost ? 

20. A salesman cut 19| yd. of cloth from a piece containing 
38^ yd. How many yards remained ? 

21. The remainder is 632|^ and the minuend 965J. What is 
the subtrahend ? 

22. a. After John had spent \ of his money for a book, ^ of 
it for a knife, and \ of it for oranges, what per cent of it was 
left ? 6. If he had $.36 left, how much had he at first ? 

23. What can 6 men earn in 4 J wk. at $12| a week ? 

25. A man sold a horse for $160 and a cow for | as much. 
What did he receive for both ? 

26. Find the area and the perimeter of a rectangle 12^ inches 
by 8J inches. 

27. Find J of f of ^. 
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28. A man sold | of his farm and had 90 acres left. How 
many acres did the farm contain ? 

29. Simplify |M. 

30. A man put in the bank f 252, which was f of what he 
received for a wood lot. What was the selling price of the 
wood lot ? 

31. A merchant lost | of his money and has f 123.50 left. 
How much had he at first ? 

32. Simplify ^;^ 

33. The sum of two fractions is ^|-|. Ono of them is ^^. 
What is the other ? 

34. Add ten and five thousandths, three and seven tenths, 
forty-seven millionths, five hundred five thousandths. 

35. Find the sum of eight and thirty-five thousandths, 
seventeen and fifty-three thousandths, fifty and fifty-four 
millionths, five hundred two and nine ten-thousandths. 

36. Find the sum of 6.06; 70.50; 6.0765; .00365; 101.09; 
28.56741; 50.005. 

37. Express in figures and add: 25 thousandths, 12 hun- 
dredths, 26 ten-thousandths, 8 hundred-thousandths, 7 mil- 
lionths, 2375 hundred-thousandths. 

38. Add seventeen thousandths, eighteen ten-thousandths, 
sixty-four millionths, fifteen ten-miliionths, five hundred two 
hundred-thousandths, and from the sum subtract eighty-four 
hundred-thousandths. 

39. a. .0375 is how much greater than -^ ? 
b. 12.5-9.0025 = ? 
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40. Reduce to common fractions or mixed numbers: 
a. .00125. b. .0875. c. 3.625. d. 4.032. e. .83J. 

41. Multiply and test your work : 

a. .00375 by 400 /. 34.05 by | 

h. 5.275 by 5000 g. .000568 by 1.07 

c. 5.64 by .006 A. 4.32 by .15 

d. 35.005 by .008 i. .0316 by .58 

e. 350.5 by 8.04 j. .375 by 2.05 

Jfc. Four and twenty thousandths by twenty-six and nine' 
tenths. 

42. How much a ton do I pay for coal when .375 of a ton 
costs me f 1.875? 

43. At what rate per hour is a launch running when it goes 
132.3 miles in 13.5 hours ? 

44. A farmer buys groceries and sells farm produce to the 
grocer as follows : 

Groceries Farm Produce 

10 gal. oil at 25^ 25 lb. cheese at 18 ^ 

50 lb. sugar at &^^ 40 bu. potatoes at 58^ 

2 boxes soap at $3.25 J T. hay at f 12 

3 dozen oranges at 40^ 20 doz. eggs at 25/^ 
5 gal. molasses at 40^ 7 bu. pears at ^1.50 

20 lb. coffee at 35 ^ 72 lb. smoked ham at $.13 

In whose favor is the balance of this account, and how much 
is due him ? 

45. 10 % of a man's income was paid for rent. If his rent 
was $15 a month, what was his income per year ? 

46. After using 70 % of his month's wages, Jerry had $14.40 
left. What were his month's wages ? 
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47. a. A schoolroom 30 ft. square and 12 ft. high contains 
how many cubic feet of air ? 

J. If there are 30 pupils in the room, how many cubic feet 
of air are there for each pupil ? 

48. a. Supposing a cubic foot of ice to weigh 62 J lb., what 
is the weight of a pile of ice 12' by 10' by 8' ? 

b. How many three-ton loads would it make ? 
<?, If 17| % of the ice melts in handling, how many pounds 
can customers receive from this pile of ice ? 

49. Amos sells vegetables for Mr. Robbins, the gardener, and 
is allowed to keep 12| % of all the money he takes in. a. If 
he earned $3.41 in a week, what was the amount of his sales for 
that week? b. How much did Mr. Robbins receive ? 

50. I bought 75% of a carload of sugar and sold | of my 
share. What per cent of the carload did I sell ? 

51. 97% of the pupils of a certain school are present. If 
21 are absent, how many pupils belong to the school ? 

52. Three days are what per cent of a week ? 

53. Find the number ^ of which : 

a. 72is5f% /. 701.4 is 4f% 

b. 10.5 is 1-1-^% g. 284.4 is 105^ % 

c. 24.64 is 391% h. 5.775 is 116|% 

d. 12.834 is 14f% i. .3155 is 90 j% 

e. 1263 is 171% J. .833 is 108^2_% 

54. Mr. Fitch gained $4.60 in selling a wagon. This was 
6f % of its cost. What was the cost of the wagon ? 

55. The average attendance in a certain school was 640 
pupils. If this was 91^ % of the number registered in the 
school, how many were registered? 
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Solve examples 56-82, hy tuing the statement of relation : 

56. a. If ^ of a ton of coal cost f 4, what is the price per 
ton ? J. How much coal will $151^ buy ? 

57. A man owning ^ of a store sold | of his share for $1000. 
a. What part of the store did he sell ? J. What was the whole 
store worth at that rate ? 

58. a. 12| lb. of sugar is how many times 9| lb. ? ft. If 9| 
lb. cost 46^ cents, what will 12| lb. cost? c. In the same way, 
find the cost of 16^ tons of coal, when 2^ tons cost f 12.60. 

59. fof the value of Mr. Blank's house is $2400. a. What 
is the house worth ? ft. Find | of its value. 

GO. I owned J of a farm and sold ^ of my share, a. What 
part of the farm did I sell ? ft. If I received $1248, what was 
the farm worth? 

61. How many oranges at 7^ cents apiece will cost as much 
as 60 pears at 2^ / apiece ? 

62. .025 of $6600 is how much money ? 

63. A merchant sells cloth so as to gain $.20 on a yard. 
This is .40 of the cost. Find the cost of a yard. 

64. Joseph earned $17, and used .62^^ of it to help his 
mother pay for the rent of her house. How much did he give 
toward the rent ? 

65. If Mary earned $1.60 and gave her mother $.40, what 
decimal part of her money did she give her mother ? 

66. A merchant sold cloth for cloaks at $3.30 per yard. 
This was 1.65 times as much as it cost. What did it cost ? 

67. The list price of suits for a baseball team was $4.75 

apiece. The dealer sold 11 suits for .80 of the list price. How 

much did he receive for them ? 

Note. — The price at which goods are marked in the price list is called 
the list price. 
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68. By selling his automobile for $1860, Dr. Smith received 
.66f of its cost. What did it cost ? 

69. .22^ of a rod is how many feet ? 

70. Lewis wants a bicycle. In 21 days he can earn .42 of 
the money with which to buy it. How many days must Lewis 
work in order to earn the bicycle ? 

71. Mr. Johnson's store caught fire, and his goods were 
damaged by smoke and water, so that he sold them for .35 of 
their cost. a. What did he receive for 38 yd. of lace that cost 
$.25 a yard? 6. What was the cost of a coat that sold for f 7 ? 
c. How much did he lose on a table that cost $15 ? 

72. .49 of a number is 19.6. a. Find the number. 6. Find 
.62 J of the number. 

73. ;^ of a certain number is 6^. Find .37 of the number. 
(How many statements of relation ?) 

74. Mr. Byrne bought a house for $1200 and sold it for 
$1800. The gain was what decimal part of the cost? 

75. 3 inches are how many hundredths of 3 feet ? 

76. I borrowed $250. When I paid it back, I paid my 
creditor $250 and .05 as much for the use of the money. How 
much did I pay in all ? 

77. The width of my garden is 48 feet. The width is .80 
of the length. Find the length. 

78. Eldred sold his bicycle for $10.50, which was .35 of its 
cost. What did it cost ? 

79. There were 50 words m the spelling lesson and Charlotte 
missed two. How many hundredths of the words did she spell 
correctly ? 

80. Raymond shovels the snow from 80 feet of sidewalk. 
After shoveling .25 of the walk, how many feet more must he 
shovel ? 
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DENOMINATE NUMBERS 

152. A number that is composed of units of weight or measure 
is a denominate number; e.g. 10 doz., 215 cu. in., 2 gal. 3 qt. 

1 pt. 

153. The name of a unit of weight or measure is a denomina- 
tion ; e.g. ounce, square foot, minute. 

154. A denominate number that is expressed in two or more 
denominations is a compound number ; e.g. 1 yd. 2 ft. 7 in. ; 

2 lb. 14 oz. 

155. TABLE OF LIQUID MEASURE 

4 gills (gl.) = l pint (pt.) 
2 pints =s 1 quart (qt.). 

4 quarts = 1 gallon (gal.). 

Oil, vinegar, molasses, and other liquids are shipped in barrels or casks 
of various sizes. But for the purpose of indicating the capacities of vats, 
tanks, reservoirs, etc., 31) gaUons are called a barrel (bbl.) and 63 gallons a 
hogshead (hhd.). 

156. Oral 

!• 5 gal. = pt. 

2. 1 hhd. = bbl. 

3. What will 48 pt. of cream cost at $1.20 per gallon ? 

4. 1 bbl. is what per cent of 1 hhd. ? 

5. How many pints in 10 gal. ? 

6. At 4^ a pint, what is the cost of 6 qt. of milk ? 

7. 4 gal. 2 qt. 1 pt. = pt. 

8. A tank contains 10 bbl. of oil. How many gallon cans 
will it fill ? 
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9. 63 qt. is what part of a hogshead ? 

10. A gallon contains 231 cu. in. How many cubic inches 
are there in |^ of a gallon? In | of a gallon? In ^ of a 
gallon ? In 1 qt. ? 

11. How many gallons and quarts are there in 50 quarts ? 

12. A cistern that holds 10 hhd. of water holds how many 
barrels ? How many gallons ? 

13. One pint is what per cent of one gallon ? 

14. 10 % of a barrel is how many gallons ? 

15. If 1 qt. of sirup can be made from 20 oz. of maple sugar, 
how many ounces will make a gallon of sirup ? 

16. 33^ % of a hogshead is how many gallons ? 

157. . TABLE OF DRY MEASURE 

2 pints (pt.) = 1 quart (qt). 
8 quarts = 1 peck (pk.). 
4 pecks = 1 bushel (bu.). 

158. Oral 

1. 64 qt. = pk. 

2. 1 bu. = qt. 

3. If 2 qt. of cherries fill a jar, how many jars will 2 bu. fill ? 

4. 1 pk. is what per cent of a bushel ? 

5. 1 qt. is what per cent of a peck ? 

6. Elsie, Nina, and Robert gathered 4 bu. of chestnuts and 
sold them for 10 / a quart. How much did they receive ? 

7. 10 bu. = pt. 

8. J bu. 4- ^ pk. = qt. 
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9. 8 qt. = what part of 2 bu. ? 

10. What is gained on a bushel of hickory nuts bought for 
82 and sold at 10/ a quart ? 

11. A barrel of potatoes containing 2| bushels will sell for 
how much at 20/ a peck ? 

12. What is the cost of 3 bu. and 3 pk. of apples at $1 a 
bushel ? 

13. If a bushel of oats weighs 32 lb., what is the weight of 
3 J pk. ? 

14. How many bushels of apples at 25 / a peck can be bought 
for 8 20 ? 

15. A bushel of corn and a peck of wheat are ground to- 
gether. What per cent of the mixture is corn? What per 
cent is wheat ? 

16. 37 J % of a bushel is how many quarts ? 

159. TABLE OF AVOIRDUPOIS WEIGHT 

16 ounces (oz.) = l pound (lb.). 
2000 pounds = 1 ton (T.). 
2SS40 pounds = 1 long ton. 
100 pounds = 1 hundredweight (cwt.). 

The term hundredweight is used less than formerly, although its value 
(100 lb.) is still taken as a unit in quoting freight rates and prices of various 
articles, when the quantity used makes this a convenient unit of weight. 

The long ton is used in wholesaling certain mining products. 

The ton of 2000 lb. is sometimes called a short ton. 

160. Oral 

1. How many ounces are there in 1 ton ? 

2. At 48/ a pound, what must be paid for 4 oz. of tea ? 
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3. 1 % of a ton is how many pounds ? 

4. 1 cwt. is what per cent of a ton ? 

5. What is the cost of a ton of corn meal at SI. 25 per hun- 
dredweight ? 

6. How many short tons equal 1 long ton ? 

7. What is the cost of 500 lb. of hay at $12 a ton ? 

8. How many pounds of coal at $6 a short ton can be bought 
for $1.60? 

9. A car was loaded at the mines with 10 long tons of coal. 
How many pounds of coal did it carry? How many short 
tons? 

10. One ounce is what per cent of a pound? 

11. Five pounds of candy will make how many 4-ounce 
packages? 

161. TABLE OF LINEAR MEASURE 

12 inches (in.) = 1 foot (ft). 
3 feet = 1 yard (yd.) 

5| yards' 

or 
le^feet . 
320 rods = 1 mile (mi.). 

162. Oral 



= 1 rod (rd.). 



1. How many inches in 10 yd. ? 

2. One foot is what per cent of a yard ? 

3. One inch is what per cent of one foot? 

4. How many rods are thfere in 2 mi. ? In 10 mi. ? In 



100 mi. ? 
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5. 12 yd. 2 ft. = ft. 

6. S^% oi2 rd. = how many feet ? 

7. 10 rods are how many feet? 

8. 12^ % of a mile is how many rods ? 

9. 8J % of a foot is how many inches? 25% of a foot? 
50%? 16f%? 33J%? 

10. How many rods are there in the perimeter of a lawn that 
is 33 feet square ? 

U. Draw on the blackboard a line 1 yd. long, using no 
measure. Measure and correct it. On your paper draw a line 
3| in. long, using no measure. Measure and correct it. 

12. Estimate the length and breadth of your schoolroom. 
Test your estimates by measuring. 

13. How many feet high do you think your schoolroom is? 
Can you find a way to measure it without climbing ? Measure 
it, and see how nearly correct your estimate is. 

14. 



This oblong represents a field. J inch stands for 1 rod. 
Measure the sides, and tell how many rods long and wide 
the field is. 



Note. — Architects, lumbermen, and others represent feet by the mark 
(') and inches by the mark ("). 

15. Draw on the blackboard a plan of your schoolroom floor, 
using ^ inch for 1 foot ; that is, draw the floor to the scale of 
1' to J". 
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16. This square represents a square 
mile. Can you tell what the scale is ? 

Each small square is what part of a 
square mile ? 

How many rods of fence would be 
needed to inclose a square field con- 
taining ^ of a square mile ? 

17. 



320 nl. 



\ 



The width of this floor is 16 ft. 
Can you find the scale of this plan ? 

What is the length of one long side? 
What is the greatest length of the 



room? 



18. If you go 30 inches at a step, how many steps will you 
take in going 30 feet? 

19. If a row of corn contains five hills to a rod, how many 
hills are there in a row a quarter of a mile long? 



163. TABLE OF SURFACE MEASURE 

144 square inches (sq. in.) = 1 square foot (sq. ft). 

9 square feet = 1 square yard (sq. yd.). 

30^ square yards = 1 square rod (sq. rd.). 

160 square rods = 1 acre (A.). 

640 acres "- =1 square mile (sq. mi.). 
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164. Oral 

1. Without a measure draw a square inch. Measure and 
correct it. 

2. Without a measure draw on the blackboard a square foot 
and a square yard. Measure and correct them. Divide the 
square yard into square feet. Divide the square foot into 
square inches. 

3. How many square inches are there in two square feet ? 

4. Estimate the number of square yards in the floor of your 
schoolroom. Measure it, and see how nearly right your esti- 
mate is. Make an estimate of the area of each wall, and test 
it by measuring. Measure your school lot, and find what part 
of an acre it contains. 

5. How many square inches are there in J sq. ft. ? 

6. One square yard is f of how many square feet ? 

7. A 5-inch square contains how many square inches? 
Draw it. 

8. A rectangle 6" by 12" is what part of a square foot ? 

9. How many tiles 6" square will cover a floor 10 ft. by 
5 ft.? 

10. 8 sq. in. are what part of an 8-inch square ? 

U. How many square yards are there in 4 sq. rd. ? 

12. 40 sq. rd. are what per cent of an acre ? 

13. A room is 15' by 12' and 9' high. How many square 
yards are in the floor ? Draw a plan of it, scale J" = 1'. 

How many square yards are there in one long wall ? In one 
short wall? Draw a plan of each wall. 
How many square yards of plastering are in the ceiling ? 
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VOLUME MEASURE 

165. Anything that hoB length, breadth^ and thickness ts a 
solid ; as wood, stone, earth. 

166. A solid bounded by six square faces is a cube. 

167. A solid bounded by six rectangles is a rectangular prism. 
Name as many objects as you can that are rectangular prisms. 

168. The lengthy breadth, and thickness of a solid are its 
dimensions. 

169. A cube whose edge is 1 inch is a cubic inch. 

Show with your hands how long, wide, and high a cubic inch is. 

170. A cube whose edge is 1 foot is a cubic foot. 

Show with your hands the length, breadth, and height of a cubic foot. 
Show how high a cubic foot would be if it were lying on your desk. 
Can you think of some object about as large as a cubic foot ? 

171. A cube whose edge is 1 yard is a cubic yard. 

Show with your hands how wide and high a cubic yard is. Show how 
high it would reach if it stood on the floor by jour side. 

Could a cubic yard be put through the open door or window of your 
schoolroom ? Measure and see. 

172. The number of cvhic yards, cubic feet, or cubic inches that 
a solid contains is its contents or volume. 

Name some object whose volume is about 1 cubic yard. 

The measure by which the contents of a solid are measured is 
called volume measure. 

To THE Teacher. — Cubes of various sizes should be provided for this 
lesson. Inch cubes should be put together to make two-inch cubes, three- 
inch cubes, and so on. Gain from children that each block has six equal 
square faces, and therefore is a cube. Make prisms with the cubes, and 
gain from the children that each face of the prism is a rectangle ; also that 
the volume of a rectangular prism is the product of its three dimensions. 
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A board one foot square and one inch thick can be used effectivelj. 
Mark it off, to show that it contains 144 cubic inches. Gain from children 
that 12 snch boards, piled one upon another, would make a cubic foot. 

Woric with such exercises as are here outlined until pupils are perfectly 
familiar with these fundamental ideas of volume measure. Do not take for 
granted that children have these ideas, but test their knowledge by requir- 
ing them to show and construct. 



s 



/ 



7 



^ 



This is a pattern of a cubic inch, or an inch cube. When drawn on paper, 
an inch cube may be made by cutting along the dark lines, folding along the 
light Hnes, and pasting the flaps over to hold the edges together. 

How many faces has an inch cube ? What is the size of each face ? 

Draw a pattern of a cubic inch. Cut it out and paste it together. 

A foot cube has how many faces ? What is the size of each face ? 

On a large sheet of stiff paper, at home, draw a pattern of a cubic foot 
Bring it to school and paste it together. 
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1. Using inch cubes, make a rectan- 
gular prism, 4 in. by 5 in. by 1 in. 
How many cubic inches does it contain? 
5x4x1=? 

2. If three such prisms as figure A 
were piled up, they would make a prism 
containing how many cubic inches? 
5x4x3=? 

3. How many cubic feet are there 
in a rectangular prism 5 ft. by 4 ft. by 
3 ft.? 



4. How many cubic yards are there 
in a rectangular prism 6 yd. by 4 yd. by 3 yd. ? 

5. A rectangular prism 6 in. long, 3 in. wide, and 2 in. high 
contains how many cubic inches ? 

Make this prism from paper and find the area of each face 
and all its faces. 

6. Find the contents of a 2-inch cube. Find its entire sur- 
face. 

7. A dry-goods box is 6 ft. long, 3 ft. wide, and 3 ft. deep. 
How many cubic feet of space will it occupy in a freight car ? 

8. Find the contents of a 4-inch cube. Find its entire sur- 
face. 

9. A block 8 inches long, 2 inches wide, and 2 inches high 
will make how many 2-inch cubes ? 

10. From a piece of paper 8 in. square, Mabel cut enough to 
cover a box 2 in. by 4 in. by 1 in. How many square inches 
of paper were used? How many were left ? 
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U. How many cubic inches in a cube of soap 4 in. by 3 in. 
by 1 J in. ? 

12. If a pasteboard box is 4 in. square, how high must it be 
to contain 32 cu. in. ? 4x4x? = 32. 16x?=32. 

13. A stick of wood is 3 in. wide and 2 in. thick. How long 
must it be to contain 60 cu. in. ? 3 x 2 x ? = 60. 6 x ? =60. 

14. 2 X 5 x ? = 70. ? X 3 X 4 = 48. 7 x ? x 2 = 28. 

15. If a cubic foot of ice weighs 60 lb., what is the weight of 
a cake of ice 2 ft. by 1 ft. by 1 ft. ? 

16. Will's lunch box is 8 in. long, 4 in. wide, and 3 in. thick. 
What is its volume ? 

9 

17. If a common brick is 8 in. by 4 in. by 2 in., how many 
cubic inches does it contain ? What is the area of one of its 
largest faces? How many such faces has it? What is the 
area of one of its smallest faces ? How many such faces ? 
What is the area of the other faces ? 

NoTK. — Bring a brick to the class and verify these results. 

18. Find the contents of a rectangular prism, 3 in. by 4 in. 
by 2^ in. 

19. A cubic foot is how many inches wide ? High ? ,Long ? 
It contains how many cubic inches ? Can you show this by a 
drawing ? 

20. A cubic yard is how many inches wide, high, and long ? 
It contains how many cubic inches ? Show this by a drawing. 

21. How many square inches in one face of a cubic foot ? 

22. How many square feet in one face of a cubic yard ? In 
all its faces ? 

23. Learn the table of Volume Measure, p. 90. 
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174. TABLE OF VOLUME MEASURE 

1728 cubic inches (cu. in.) = 1 cubic foot (cu. ft). 
27 cubic feet = 1 cubic yard (cu. yd.) 

175. Written 

1. How many cubic inches are there in one cubic yard ? 

2. a. How many cubic inches are there in 5| cubic feet ? 
b. In 10| cu. ft. ? e. In 25 J cu. ft. ? d. In 307 cu. ft. ? 

3. a. How many cubic feet are there in 70| cubic yards ? 
b. In 235|^ cubic yards? c. In .16| of a cubic yard? d. In 
21.33|^ cubic yards ? e. In 4.66J cubic yards? 

^ 4. 9234 cu. it. = how many cubic yards ? 

5. How many cubic feet are there in 24,192 cubic inches ? 

6. How many cubic feet are equal to 84 cu. yd. 17 cu. ft. ? 

7. Change 38 cu. ft. 347 cu. in. to cubic inches. 

8. A cake of ice containing 3J cu. ft. contains how many 
cubic inches ? 

9. How many cubic feet are in a rock containing 7| cu. yd.? 

10. Change 13 cu. yd.; a, to cubic feet; 6. to cubic inches. 

11. Change 513,216 cu. in. to cubic feet. 

12. A carload of earth containing 19.8 cu. yd. contains how 
many cubic feet ? 

13. 7 X 8 X ? = 280. The contents of a rectangular prism 
are 280 cu. in. Two of its dimensions are 7 in. and 8 in. 
What is the other dimension ? 

14. The dimensions of a water tank are 10 ft., 11 ft., and 
2J ft. What is the volume of the tank ? 

15. A gallon contains 231 cubic inches. Seven gallons are 
how many cubic mches less than one cubic foot ? 
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16. A pile of wood 8 ft. long, 4 ft. wide, and 4 ft. high con- 
tains how many cubic feet ? 

17. A stick of timber 8 in. square and 45 ft. long contains 
how many cubic inches ? (First change 45 ft. to inches.) 

18. a. A block of gpranite 16 ft. by 3| ft. by 2| ft. contains 
how many cubic feet ? 5. How many cubic inches ? 

19. A flagstone 8 ft. long, 5 ft. wide, and 6 in. thick contains 
how many cubic feet ? 

Hint : The stone is what part of a foot in thickness? 

20. A street 100. rods long must be lowered 3 ft. in order 
that a pavement 36 ft. wide may be laid. a. How many yards 
long is the street? 5. The cut is how many yards wide? 

c. How many cubic yards must be cut out ? 

21. a. A box car 30 ft. long, 9 ft. wide, and 7 ft. high con- 
tains how many cubic feet of space? ft. How many cubic 
yards? 

22. A school-room is 39 ft. long, 30 ft. wide, and 12 ft. high. 

a. How many cubic feet of air space are there in the room ? 

b. How many cubic yards? c. If there are 40 pupils in the 
room, how many cubic feet of space are there for each pupil? 

d. How many cubic yards are there for each pupil ? 

176. Oral 

1. What three numbers multiplied together equal 12 ? 

2. What dimensions could a cake of maple sugar have to 
contain 12 cubic inches ? 

3. 4 X 3 X ? = 24. A block of wood 4 in. long and 3 in. 
wide must be how thick to contain 24 cubic inches ? 

4. What dimensions could a box have to hold 36 cu. ft. of 
coal ? 
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5. What dimensions could a box have to hold : 

a. 40 inch-cubes ? b. 18 inch-cubes ? c. 82 inch-cubes ? 

6. A box is 4 in. wide and 1} in. deep. It contains 72 cubic 
inches ? How long is it ? 

7. How many inch-cubes are equal to a rectangular prism 
3 in. by 2 in. by 6 in, ? 

177. WriUen 

1. A man engaged to dig a cellar 40 ft. long, 25 ft. wide, 
and 6 ft. deep. How much has he to dig after he has taken out 
3246 cu. ft. of earth ? 

2. How many bricks 4 in. by 8 in. by 2 in. are equal to a 
cubic foot ? 

3. Henry gathered 2 boxes full of hickory nuts. The boxes 
measured 6 in. by 14 in. by 10 in. and 7 in. by 9 in. by 12 in. 
He emptied the nuts into a box 20 in. long, 18 in. wide, and 1 
ft. deep. How much space was left in the large box ? 

4. a, A tank 2 ft. by 3 ft. by 4 ft. contains how many cubic 
feet? b. How many cubic inches ? c. If there are 100 gallons 
of water in the tank, how many cubic inches of water are there? 
d. How many more cubic inches of water will fill the tank ? 

5. If a box of candy IJ" by 4" by 6'' is sold for 19 cents, 
what should be the price of a box 6'' by 3" by 6" filled with 
the same kind of candy ? . 

6. a. How many cubic feet of earth are required to fill an 
old cellar 30 ft. by 90 ft. and 7J ft. deep ? 

b. How many loads of earth are required if one load will fill 
1 J cu. yd. of space ? 

7. Make and solve a problem about the volume of a wagon box. 

8. Make and solve a problem about the quantity of air in a 
room. 



DENOMINATE NUMBERS 93 

178. TABLE OF TIME 

60 seconds (sec.) = 1 minute (min.). 
60 minutes = 1 hour (hr.). 

24 hours = 1 day (da.). 

7 days = 1 week (wk.). 

365 days = 1 common year (yr.). 

366 days = 1 leap year 

Ten years are called a decade, and one hundred years make a century, but 
these terms are not used in arithmetical calculations. 

The four thirty-day months may be remembered easily by the following 
old rhyme : «« Thirty days hath September, 

April, June, and November." 

February has 28 days, with 29 in leap year. The other months have 
31 days. 

The exact length of the solar year, that is, the time of one revolution of 
the earth around the sun, is 365 days 5 hours 48 minutes and 46 seconds, or 
nearly 365J days. By adding one day to the 365 every fourth year, too much 
time is added. This is corrected by counting every centennial year as a 
common year, except when its number is divisible by 400. The year 1900, 
therefore, was not a leap year, although its number was divisible by 4. 

179. Oral 

1. How many minutes are there in a working day of 8 hr.? 

2. A man who works for 30 r an hour receives how much a 
minute ? 

3. A train that is running at the rate of 2 miles in 3 minutes 
goes how many miles in an hour ? In 10 hours ? 

4. A boy who is idle 15 minutes in every hour wastes what 
per cent of his time ? 

5. How many hours have we for work in a morning session 
of school if it begins at 9 o'clock and closes at 11.45, allowing a 
quarter of an hour for recess ? 
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180. TABLE OF COUNTING 

12 =1 dozen (doz.). 
12 doz. = 1 gross. 

20 =1 score. 

181. Oral 

1. How much apiece do oranges cost at 40 ^ a dozen ? 

2. One dozen is what per cent of 1 score ? Of 1 gross? 

3. How many pens are there in a gross ? 

4. If I buy pens at 72 ^ a gross and sell them at 1 ^ apiece, 
how much do I make on a gross ? On a dozen ? On a pen ? 
I gain what per cent of the cost ? 

5. " Fourscore and seven years ago " was how many years 
ago ? 

6. A merchant bought fiber pails at $3 a dozen. How 
much apiece did he pay ? If he sold them at 35^ apiece, what 
did he gain on one ? On a gross ? What per cent of the cost 
did he gain ? 

7. A merchant buys shoe brushes at $1.20 a dozen and sells 
them at 15 ^ apiece. How much does he gain on one ? What 
per cent of the cost does he gain ? 

8. What is the cost of a gross of pencils at 40 ^ a dozen ? 

9. A man's age is threescore and ten years. How many 
years old is he ? 

182. TABLE OF PAPER MEASURE 

24 sheets = 1 quire. 
20 quires = 1 ream. 

The term quire is used mostly in measuring the finer grades of writing 
paper. Wrapping paper is sold by the pound or by the thousand sheets. 
Many kinds of paper are sold in packages of five hundred or one thousand 
sheets. Packages of five hundred sheets are sometimes called reams. 
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183. Oral 

1. How many sheets of paper are there in 2 quires ? In 4 
quires ? In J of a ream ? In 3 quires ? In | ream ? In 10 
reams ? 

2. One quire is what per cent of 1 ream ? Of | ream ? Of 
\ ream? 

3. What is the profit on 10 quires of paper bought at 14 
cents a quire and sold at a cent a sheet ? 

4. A package of 500 sheets of paper contains how much more 
than twenty quires ? 

5. A stationer sold 10 quires out of a package of 1000 sheets 
of paper. How many sheets were left ? What per cent of the 
package was sold ? What per cent was left ? 

6. A stationer made a dozen tablets, each containing 72 
sheets of paper. How many quires were used for each tablet ? 

The paper cost 40 ^ a ream. What was the cost per quire ? 
What was the cost of the paper in one tablet ? What was the 
cost of the paper for a dozen tablets ? 

If the backs and labor cost 28 ^ for a dozen tablets, what was 
the entire cost of a dozen tablets ? 

If they were sold for 10 ^ apiece, what was the gain on a 
dozen tablets? The gain was what per cent of the cost? 
What was the gain on a gross of tablets ? 

7. One quire of paper will make how many leaves if each 
sheet is folded into 8 leaves ? 

8. If 12 sheets of a certain kind of paper weigh one pound, 
how many pounds will 5 quires weigh ? 

9. 960 pages in a book would require how many leaves ? If 
one sheet makes 4 leaves, how many sheets are required ? How 
many quires ? 
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184. TABLE OF ARC AND ANGLE MEASURE 

60 seconds ('') = 1 minttte ('). 
60 minutes = 1 degree (°). 
An arc of 360° = 1 circnmf erence. 

185. The difference in direction of two lines that meet is an 
angle; e,ff. ^ ^^^^^^^ y. 




186. The lines that meet to form an angle 

are tfie sides of the angle. 

Lines are read by means of letters placed at their 
extremities. Angles are read by means of letters placed 
at the extremities of their sides. 
In the angle ABC the lines AB and BC are the sides. 

187. The sum of all the angles that can be formed around a 
point in a plane is 360°. 

In figure 1 there are three angles about a point. Add 
the numbers of degrees. 



Fio.1 



In figure 2 there are five angles about a point. Add 
the numbers of degrees. 





Fia. 2 

In figure 3 there are four angles about a point. 
Add the numbers of degrees. 

Draw eight equal angles about a point. 
How many degrees are there in each angle ? 
Make other questions about these angles. 



90* 



90 



00' 



90* 



Fig. 3 
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188. Oral 

1. How many angles are there in Fig. 3, page 178 ? How do 
they compare ? Each of these angles is a right angle. How 
many degrees are there in a right angle ? 

2. When the hour hand of the clock is at 12 and the minute 
hand is at 9, they form what kind of an angle ? At what other 
number could the minute hand point to make a right angle 
with the hour hand at 12 ? 

An angle of 90° i» a right angle. 

An angle that is greater than a right angle is an 
otytnse angle. 

An angle that is less than a right angle is an 
acttte angle. 

3. Draw a right angle. How many degrees are 

there in it? Divide it in the middle by a line. How many 
degrees are there in each of the angles thus formed ? 

4. Make a drawing of a wagon wheel with 6 spokes. The 
spokes form angles of how many degrees ? Put in twice as 
many spokes. How many degrees are there in the angles ? 
Double the number again, and. tell the size of the angles. 
What kind of angles are these ? 

5. Draw an angle that you think is about an angle of one 
degree. 

6. One minute is what part of a degree ? Can you think of 
something that is like an angle of one minute ? 

7. The minute hand of a clock passes through how many 
degrees in 12 hours ? In 1 hour ? 

8. What kind of angle (right, obtuse, or acute) is formed 
by the hour and minute hands of a clock at two o'clock ? At 
five o'clock ? At eleven o'clock ? 
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9. 10° = how many minutes ? 20*' ? 40*' ? |° ? ^° ? 

10. I*' = bow many seconds ? 

11. Stand facing north. Turn 90'' to the left. In what di- 
rection are you facing ? Turn 90*^ farther. In what direction 
are you facing? Turn ISO*' farther. In what direction are 
you facing ? How many degrees have you turned in all ? 

189. A plane figure hounded hy a curved line^ every point of 
which 18 equally distant from a point within^ called the center^ is 
a circle. 

190. The boundary line of a circle is its circumference. 

191. Any part of a circumference is an arc. 

77ie number of degrees in an arc is always the same as the 
number of degrees in the angle at the center whose sides meet the 
extremities of the arc^ thus : 

The angle AOB is \ the sum of all the 
angles at the center, or 90°. The arc AB 
is \ of the circumference, or 90°. Can you 
tell the number of degrees in the arc BCl 
In the angle BOOl 




192. TABLE OF UNITED STATES MONEY 

10 mills = 1 cent. 
10 cents = 1 dime. 
10 dimes = 1 dollar. 

The gold coins of the United States are the $5, $10, and $20 pieces, once 
called the half eagle, eagle, and double eagle. Gold dollars are not in gen- 
eral circulation, although a few of them have been coined. 

The silver coins are the dollar, half dollar, quarter dollar, and dime. 
Silver half-dimes are no longer coined. Most five-cent pieces are made of 
nickel. Most 1-cent pieces are made of bronze, though some nickel and 
copper cents are in circulation. The mill is not coined. 
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193. TABLE OF TROY WEIGHT 

24 grains (gr.) = 1 pennyweight (pwt.). 
20 pennyweights = 1 onnce (oz.). 
12 ounces ^ 1 ponnd (lb.). 

These weights are used in weighing gold, silver, and some jewels. To 
get an idea of the weight of a grain, think of the weight of a grain of wheat 
or rice. 

194. Oral 

1. How many grains are there in 1 Troy ounce ? 

2. A silver dollar weighs about 412J grains. This is how 
much less than a Troy ounce ? 

3. A gold dollar contains 23.2 grains of pure gold, but 
enough harder metal is put with the gold to make it weigh 
25.8 grains. This weight is how much more than 1 pwt. ? 

4. Calling the weight of a gold dollar 1 pwt., what does a 
^20 gold piece weigh? How many doUars in gold would 
weigh a pound? 

5. How many Troy ounces would $ 1000 in gold weigh ? 

6. What must I pay for a watch chain weighing 240 grains 
at 9 1 a pennyweight ? 

195. TABLE OF APOTHECARIES' WEIGHT 

20 grains (gr.) = 1 scruple (sc. or 3). 
3 scruples = 1 dram (dr. or 3). 
8 drams = 1 onnce (oz. or S ). 

This table is used by druggists and physicians in componnding medicines, 
but medicines are bought and sold by avoirdupois weight, except in quanti- 
ties smaller than one ounce. 

Druggists also use a term Jiuid ounccy which is' not a measure of weight 
but of capacity, and is equal to ^ of a pint. Thus, a 2-ounce bottle is a 
bottle that holds ) of a pint of any liquid, regardless of its weight. 
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REDUCTION OF DENOMIirATE NUMBERS 

196. Changing numbers to larger denominations is reduction 
ascending. 

197. Changing numbers to smaller denominations is reduction 
descending. 

How many gallons are there in 72 pints ? What kind of reduction is 
this? 

How many minutes are there in 10°? What kind of reduction is this? 

Oral 

1. Reduce : 

a. 2 bu. to quarts. L | da. to hours. 

b. 64 pt. to pecks. m. ^ yr. to days. 

c. 17 T. to pounds. n. | min. to seconds. 

d. 96 oz. to pounds. o. 20 da. to hours. 

e. 11 yd. to rods. p. 240 sec. to minutes. 
/. 83 ft. to rods. q. 96 doz. to gross. 

g. 5 A. to square rods. r. 12 score to units. 

h. 288 sq. in. to square feet. ». 100 quires to reams. 

f. 1728 cu. in. to cubic feet. t. 50 reams to quires, 
y. 10 cu. yd. to cubic feet. u. V to seconds. 

A. 20 wk. to days. v, 720" to minutes, 

2. Reduce : 

a. 51 qt. to gallons and quarts. 

b. 7 gal. 2 qt. to quarts ; to pints. 

c. 35 qt. to bushels and quarts. 

d. 1 bu. 3 pk. to pecks ; to quarts ; to pints. 

e. 1 T. 370 lb. to pounds. 

/. 40 oz. to pounds and ounces. 

g. 15 cwt. 50 lb. to pounds. 

A. 1 A. 40 sq. rd. to square rods. 
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i. 4 sq. yd. to square feet. 

y. 100 sq. ft. to square yards and square feet. 

k. 64 fluid oz. to pints. 

L 130 min. to hours and minutes. 

REDUCTION DESCENDING 

Note. — Compound numbers, other than those expressing time, or arc 
and angle measure, are seldom expressed in more than two denominations. 
Extended reductions are rarely needed. 

Reduce 17 da. 10 hr. 40 min. to minutes. 

17 da. 

24 number of hours in 1 da. 

68 
34_ 

408 number of hours in 17 da. 
JO 

418 number of hours in 17 da. 10 hr. 
60 number of minutes in 1 hr. 



25080 number of minutes in 418 hr. 

40 

25120 number of minutes in 418 hr. 40 min., 
or 17 da. 10 hr. 40 min. Ans, 

Eeduce 41 A. 20 sq. rd. to square yards. 

41 A. 

160 number of square rods in 1 A. 
2460 
41 

6560 number of square rods in 41 A. 

20 

6580 number of square rods in 41 A. 20 sq. rd. 

30^ number of square yards in 1 sq. rd. 

1645 (6580 X J) 

197400 (6580 x 30) 

199045 number of square yards in 6580 sq. rd. Ans, 
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198. WriUen 
Reduce : 

1. 49 da. 7 hr. to hours, 

2. 79 A. 50 sq. rd. to square rods. 

3. 16 yr. 7 mo. 20 da. to days (allow 30 da. for 1 mo.)« 

4. 9 sq. yd. 6 sq. ft. to square inches. 

5. 78 T. 16 cwt. to hundredweight* 

6. 59 cwt. 23 lb. to pounds. 

7. 48 lb. 15 oz. Troy to ounces. 

8. 12 cu. ft. 384 cu. in, to cubic inches* 

9. 78 cu. yd. 19 cu. ft. to cubic feet. 

10. 48 gal. 2 qt. to pints. 

11. 15 bu. 3 pk. to pints. 

12. 25° 30' 15" to seconds. 

13. The degrees in 1 right angle to seconds. 

14. 158 gross 5 doz. to dozen. 

15. 3 mi. to feet. 

16. 1 mi. to inches. 

17. 1 sq. mi. to square rods. 

18. 21 T. 362 lb. to pounds. 

19. 4 cu. yd. to cubic inches. 

20. 121 yr. 11 mo. to months. 

21. 8 mo. 28 da. to days. 

22. 42 wk. 3 da. to hours. 

23. 17 cwt. to ounces. 

24. 12 yd. 19 in. to inches. 

25. 2 yr. 4 mo. 3 da. to days. 
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REDUCTION ASCENDING 
199. Reduce 3876 sec. to hours, minutes, and seconds. 



6j» 
6j» 



How many seconds = 1 min. ? 

ooTp sec. 337g ^^^ — Jjq^ many minutes and seo- 

6^ min. + 36 sec. ends? 
1 hr. -h 4 min. How many minutes = 1 hr. 

1 hr. 4 min. 36 sec. Ans. ^ ^^^' = ^^^ ^^^^ ^^°" *"^ "^°- 

utes? 

Written 

Reduce : 

1. 42,876 sec. to hours, minutes, and seconds. 

2. 16,307'' to degrees, minutes, and seconds. 

3. 8370 da. to years and days. 

4. 983 pk. to bushels and pecks. 

5. 5834 lb. to tons and pounds. 

6. 4376 oz. Troy to pounds and ounces. 

7. 892 pt. to gallons and quarts. 

8. 508 pt. to gallons and quarts. 

9. 8376' to degrees and minutes. 

10. 45,360" to degrees and minutes. 

11. 4416 sheets to quires. 

12. 685 sq. ft. to square yards and square feet. 

13. 28,347 cu. ft. to cubic yards and cubic feet. 

14. 38,627 sec. to hours, minutes, and seconds. 

15. 497' to degrees and minutes. 

16. 89,764 lb. to tons and pounds. 

17. 49,763 ft. to miles and feet. 

18. 42,374 da. to years and days. 

19. 94,276 min. to days, hours, and minutes. 

20. 13,794 ft. to rods. 
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VARIOUS FORMS OF REDUCTION 
200. Written 

1. How many inches are there in | rd. ? (Indicate the 
work thus : | X •^'^ X -^ ; then cancel.) 

2. Find the number of: 

a. Inches in ^ mi. /. Goat-hooks in ^J gross. 

h. Pints in ^ bu. g. Sheets in \^ ream. 

c. Pints in ^ bbl. A. Cubic inches in -^^ cu. yd. 

d. Seconds in \^. i. Minutes in -^-^ wk. 

e. Ounces in r^ T. J, Square feet in ^^ A. 

3. What part of 5 gal. is 1 gal. 1 pt. ? 

Note. — Find the number of pints in 5 gal. ; then in 1 gal. 1 pt. 
Statement of Relation : of 40 pt. = 9 pt. 

4. What part: 

a. Of 1 T. is 324 lb. ? /. Of 7 cu. yd. is 5 cu. yd. 

h. Of 2 T. is 7 cwt. 40 lb. ? 9 cu. ft. ? 

c. Of 3 gal. is 2 qt. 1 pt. ? ff- Oi 2 yr. is 1 yr. 3 mo. ? 

d. Of 5 da. is 12 hr. 30 h. Of a square mile is 200 A. 

min.? 40 sq. rd. ? 

e. Of a circumference is f. Of 20 gal. is 5 gal. 2 qt. ? 

36° 45' ? J. Of a week is 18 hr. 8 min. ? 

5. 3 bu. 2 pk. of potatoes are sold out of a load of 28 bu. 
a. What part of the load is left ? b. What per cent of the 
load is sold ? 

6. 2 bbl. of cranberries, each containing 3 bu., are worth 
how much at 12 J^ per quart? 

7. The speed limit for automobiles in a certain town is 8 
miles per hour. That is how many rods per minute ? 
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8. What is the cost of 5 T. 600 lb. of coal at $5.40 per ton? 

9. J T. is equal to how many ounces? 

10. How long will 16 bu. of corn last Fred's chickens if he 
feeds them 1 qt. a day ? 

11. a. What is the profit on a bushel of chestnuts bought 
for $2^ and sold at 10 cents a pint ? b. The gain is what per 
cent of the cost ? 

12. How many minutes are there in April, May, and June ? 

13. What is the cost of the milk supply for September of a 
housekeeper who buys ^ gal. per day and pays 6^^ per 
quart ? 

14. What are the yearly wages of a man who earns a cent 
in 2 minutes and works 8 hours a day and 26 days in a month 
throughout the year ? 

15. If a horse eats 12 lb. of hay per day, how many tons 
and pounds will he eat in a year ? 

16. A box 6" X 4" X 2'' contains what fraction of a cubic 
foot? 

17. f of an acre of land contains how many square feet ? 

18. 16 sq. rd. 11 sq. yd. are what part of an acre ? 

19. Make and solve : 

a. A problem that requires reduction descending in linear 
measure. 

i. A problem that requires reduction of a denominate frac- 
tion to an integer of smaller denomination. 

e. A problem that requires reduction of an integer to a 
fraction of higher denomination. 

d. A problem that requires reduction descending in square 
measure. 
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201. MISCELLANEOUS DENOMINATIONS 

6 feet= 1 fathom, used in measuring the depths at sea. 

40 rods = 1 furlong. 

4 inches = 1 hand, used in measuring the height of horses. 

1.15 common or statute miles == 1 nautical mile, or knot, used 

in measuring distances at sea and the speed of vessels. 

The nautical mile is assumed at 6086.07 feet, or 1.152664 statute miles, 
by the United States Coast Survey. For ordinary purposes of computation, 
however, 1.15 is sufficiently exact. 

3 nautical miles = 1 league. 

640 acres, or one square mile, = 1 section of land. 
3.2 grains (approximately) = 1 carat, used in indicating the 
weight of diamonds and other gems. 

The term carat is also used in indicating the fineness of gold. 14-carat 
gold, or gold that is 14 carats fine, is metal of which \i is pure gold, and \% 
is alloy (that is, harder metal mixed with the gold to make it more dura- 
ble). The word is sometimes spelled karat and jewelers use the abbrevia- 
tion k in rings and other gold articles. What is the meaning of 20-ifc gold ? 
Of 18-;fcgold? 

The term perch is sometimes used to indicate a quantity of 
stone or masonry- 1 rod long, 1\ feet wide, and 1 foot thick, 
containing 24| cubic feet. 

100 square feet of painting or roofing are called a square. 

TABLE OF EQUIVALENTS 

1 gallon =231 cu. in. 1 franc (France) == $ .193 

1 bushel = 2150.42 cu. in. 1 franc (Belgium) = $ .193 

1 pound Avoir. = 7000 gr. 1 lira (Italy) = $ .193 

1 pound Troy = 5760 gr 1 mark (Germany) = $ .238 

1 pound Apoth. =5760 gr. 1 yen (Japan) = $.498 

£ 1 (Gt Britain) = $4.8665. 1 ruble (Russia) = $ .515 
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In actual business, the work of reduction is performed by short and direct 
processes. For example, surveyors, in measuring land, use a metallic tape 
from fifty to one hundred feet in length, marked off in feet and tenths of a 
foot, or a chain with links one foot in length, marked in tenths. With this 
they obtain the dimensions of a piece of land in feet and tenths of a foot, 
and the area in square feet and hundredths of a square foot. The area in 
square feet divided by 43,560 (the number of square feet in one acre) gives 
the number of acres. 

Feet are reduced to miles by dividing by 5280 instead of dividing succes- 
sively by the numbers in the scale of linear measure. 

Bushels are reduced to quarts by multiplying directly by 32. 

In all measurements and computations, decimals are more generally used 
than formerly, taking the place of common fractions and the smaller units 
of denominate numbers. 

In the following examples, use short and direct processes where possible. 

202. Written 

1. Reduce : 

a. 14 wk. 3 da. to hours. /. 7 mi. to inches. 

6. 6 T. 7 cwt. to pounds. g. 18 bbl. 13 gal. to pints. 

c. 800,000 oz. to tons. A. 6040 pt. to hogsheads. 

d. 86,240 pwt. to pounds. i. 48° 50' 19" to seconds. 

e. 9 oz. Apoth. to grains. j. 5 cu. yd. to cubic inches. 
k. 3 yr. 7 mo. 21 da. to minutes. (Use 30 da. for one month.) 
I. 4391 da. to years and days. (Use 365 da. for a year.) 

m. 17 A. 30 sq. rd. to square feet. 

n. 84,763c2. to pounds, shillings, and pence. 

0. 12 common years to minutes. 

p. 190,113 in. to higher denominations. 

q. 193,479 cu. in. to higher denominations. 

r. 498,342 sec. to higher denominations. 
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ADDITION AND SUBTRACTION OF COMPOUND NUMBERS 

203. Written 

Add 7 lb. 8 oz., 16 lb. 14 oz., 23 lb. 15 oz. 

Lb. Oz. 

7 8 1^ ^' + 1^ ^^- + 8 oz. = 37 oz. = 2 lb. 5 ok. 
15 14 2 lb. + 23 lb. + 15 lb. + 7 lb. = 47 lb. 
23 15 47 lb. 5 oz. ^n«. 

47 5 

Add: 

1. 19 ft. 6 in., 17 ft. 10 in., 9 ft. 6 in. 

2. 13 A. 17 sq. rd., 19 A. 153 sq. rd. 

3. 2 hr. 5'min. 30 sec, 8 hr. 53 min. 47 sec 

4. 8 gal. 3 qt., 15 gal. 1 qt., 16 gal. 2 qt. 

5. 8P 19' 35", 2° 50' 29", 3° 4' 50". 

6. 6 T. 480 lb., 7 T. 730 lb., 19 T. 900 lb. 

7. 5 yd. 2 ft., 16 yd. 1 ft., 18 yd. 2 ft. 

8. 6 pk. 7 qt., 3 pk. 5 qt., 2 pk. 6 qt. 

9. 7 eu. yd. 18 cu. ft., 12 eu. yd. 19 cu. ft. 

10. 6 yr. 7 mo. 3 da., 7 yr. 8 mo. 29 da. 

11. 8 lb. 7 oz., 16 lb. 14 oz., 19 lb. 10 oz. 

12. 21 bu. 3 pk., 9 bu. 2 pk., 35 bu. 1 pk. 

13. 2 wk. 3 da., 19 wk. 1 da., 20 wk. 6 da. 

14. 7 hr. 38 min. 21 sec, 5 hr. 47 min. 29 sec. 

15. 6 yr. 200 da., 7 yr. 321 da., 8 yr. 179 da. 
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2M. WriUen 

From 18 yr. 7 mo. 14 da. 
take 6 yr. 8 mo. 26 da. 

11 yr. 10 mo. 18 da. Difference 

7 mo. 14 da. = 6 mo. 44 da. _^, . , , , . « 

18 yr. 6 mo. = 17 yr. 18 mo. (^^^ ^° ^^ "'^^ ^^^ reductions?) 

18 yr. 7 mo. 14 da. = 17 yr. 18 mo. 44 da. 
17 yr. 18 mo. 44 da. - 6 yr. 8 mo. 26 da. = 11 yr. 10 mo. 18 da. 

Stibtract : 

a. 12 yr. 3 mo. 16 da. 5. 4 yr. 2 mo. 18 da. 

10 yr. 1 mo. 19 da. 1 yr. 7 mo. 12 da. 



2. 


9yr. 
3yr. 


2 mo. 
5 mo. 


Ida. 
29 da. 


3. 


9yr. 
4yr. 


2 mo. 
8 mo. 


5 da. 
5 da. 


4. 


12 yr. 

8 vr. 


2 mo. 


16 da. 
12 da. 



6. 


7 yr. 
3yr. 


5 mo. 

6 mo. 


18 da. 
7 da. 


7. 


9yr. 

8yr. 


6 mo. 
5 mo. 


13 da. 
15 da. 


8. 


1 yr. 


3 mo. 
7 mo. 


15 da. 



9. How many years, months, and days are there from 
May 30, 1907, to Dec. 5, 1909 ? 

1909 yr. 12 mo. 5 da. Note. — December is the twelfth month 

1907* vr 5 mo 30 da *^*^ ^^^ ^^® fifth. Count 30 da. for a 
'■ month. 

Find the time from : 

10. July 19, 1827, to Mar. 26, 1878. 
U. Sept. 20, 1831, to Nov. 15, 1909. 
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12. Jan. 7, 1840, to Feb. 8, 1896. 

13. May 4, 1860, to Jan. 12, 1861. 

14. Oct. 19, 1760, to Aug. 20, 1860. 

15. Dec. 12, 1880, to June 5, 1903. 

16. July 10, 1809, to Oct. 2, 1893. 

17. May 8, 1899, to Feb. 12, 1908. 

18. Feb. 12, 1901, to Jan. 30, 1906. 

Subtract : 

19. 5 hr. 54 min. 30 sec. 25. 18 bu. 1 pk, 
1 hr. 50 min. 50 sec. 17 bu. 3 pk. 

20. 122° 31' 15" 26. 10 A. 56 sq. rd. 

60° 20' 45'' 4 A, 106 sq. rd. 

21. 23 hr. 54 min. 36 sec. 27. 16 lb. 4 oz. 
20 hr. 24 min. 48 sec. 5 lb. 12 oz . 

22. 7 ft. 6 in. 28. 48 ft. 3 in. 
3 ft. 11 in. 27 ft. 9 in, 

29. 42' 13" 

35' 58" 

30. 5 min. 47 sec. 
2 min. 48 sec. 

31. Find the time between Dec. 21, 1620, and July 4, 1776. 

32. How much time elapsed from the beginning of the Civil 
War, April 14, 1861, to the close of the war, April 9, 1865 ? 

33. Washington was born Feb. 22, 1732, and died Dec. 14, 
1799. How long did he live ? 

34. How much time has elapsed from Oct. 12, 1492, to the 
present time ? 



23. 


27 gal. 
18 gal. 


2qt. 
3qt. 


24. 


19° 31' 
6° 41' 
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EXACT DIFFERENCES BETWEEN DATES 

a05. Written 

1. What is the exact number of days between Dec. 16, 1895, 
and March 12, 1896 ? 

Dec. 15 

Jan. 31 There are 15 days in December after 

1^ 1 oq ^^ 16th. January has 31 days, February 

* 29 (leap year), and March 12, making 87 

March \Z ^j%. Always count the last day. 

87 days. Afi%. 

NoTB. — Every year whcNse number is divisible by 4 is a leap year, except a 
centennial year, which is a leap year only when its number \& divisible by 400 ; 
e.g. the year 1896 was a leap year but the year 1900 was not 

2. Mr. Griffith bought a house, Feb. 25, 1896, and paid for 
it, July' 12, 1896. Find the exact number of days between the 
buying and paying for the house. 

3. Find the exact number of days between June 25, 1900, 
and Aug. 24, 1900. 

Find the exact time between : 

4. Sept. 6, 1896, and April 7, 1897. 

5. Nov. 11, 1898, and Dec. 4, 1898. 

6. Aug. 16, 1907, and Dec. 21, 1907. 

7. July 4, 1896, and Aug. 10, 1896. 

8. Feb. 23, 1897, and June 4, 1897. 

9. Oct. 9, 1899, and Feb. 6, 1900. • 
10. Nov. 8, 1905, and Oct. 6, 1906. 

U. A gardener planted an acre of sweet corn on the tenth 
day of May. It was ready for market on the third day of 
August. How many days were required for the corn to grow? 
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MULTIPLICATION AND DIVISION OF COMPOUND NUMBERS 

To THE Teacher. — Little time should be spent upon multiplication 
and division of compound numbers. In solving problems other than those 
in longitude and time, it is generally better to reduce the compound num- 
ber to one denomination before multiplying or dividing. 

206. Written 

1. Multiply 8 lb. 3 oz. by 9. 

8 lb. 3 oz. 9x3 oz. = 27 oz. = 1 lb. 11 oz. 

9 9 X 8 lb. = 72 lb. 

73 lb. 11 oz. Product 72 lb. + 1 lb. = 73 lb. 

Multiply : 

2. 7 lb. 9 oz. by 5. 7. 1 hr. 20 min. 20 sec. by 15. 

3. 15 gal. 1 qt. by 10. 8. 2 hr. 40 min. 30 sec. by 15. 

4. 14 ft. 11 in. by 3. 9. 3 hr. min. 30 sec. by 15. 

5. 17 A. 40 sq. rd. by 6. 10. 4 hr. 19 min. 30 sec. by 15. 

6. 19 ft. 7 in. by 4. n. hr. 58 min. 47 sec. by 15. 
12. Divide 32° 15' 30" by 15. 

32° -^ 15 = 2° and 2° Remainder. 
15 )32° 16' 30'' 2° = 120'. 120' + 16' = 136'. 

90 Q' f{ff n^,^*^^^* 1^^' -^ 15 = 9' and 1' Remainder. 

2 9 6 Quotient ^,^^^, 60" + 30" = 90". 

90" -^ 15 =6". 

Divide by 15 and test your work : 

13. 30° 16' 15" 18. 20° 0' 30" 

14. 61° 1' 45" 19. 20° 5' 45" 

15. 17° 5' 0" 20. 60° 35' 15" 

16. 2° 2' 15" 21. 70° 30' 45" 

17. 46° 10' 0" 22. 100° 1' 30" 
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REVIEW AND PRACTICE 
207. Oral 

1. At 8/ a quart, what will a bushel of berries cost? 

2. How many oranges will 50 cents buy at the rate of 3 for 
10 cents? 

3. f of 18 is what part of 72? What per cent of 72? 

4. From 4^ bu. take 3 pk. 

5- What will 15 bu. of potatoes cost if 1\ bu. cost $6 J? 

6. At $15 a dozen, what will 84 chairs cost? 

7. A cube 5 inches long contains what part of a cubic foot? 

8. 9 mo. is what part of a year? 

9. \ sq. ft. = sq. in. 

10. Bought a peck of chestnuts for 80 cents and sold them 
at 5 cents a half pint. How much did I gain ? What per cent 
of the co'ist did I gain ? 

11. 25 is what part of 75? What per cent of 76? 

12. What part of f is |? 

13. 15 gal. 3 qt. = pt. 

14. Multiply 7.635 by 10; by 1000; by 100. 

15. Divide 5.8 by 10; by 100; by 1000. 

16. Divide 16.54 by 1654. 

17. 36 lb. of coffee for $9 is at the rate of 12 lb. for how 
much? 

18. A wagon was sold for f 60, which was ^ of the cost. 
What was the cost? How much was lost? What per cent of 
the cost was lost? 

19. How many square rods are there in ^ of an acre? 

20. A ten-acre lot is 20 rods wide. How long is it? 
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21. I of 16 is f of what? 

22. Andrew spent ^ of his money and had 10 cents left. 
How much had he at first? 

23. What is the entire weight of three chickens if their aver- 
age weight is 2 lb. 11 oz.? 

24. What part of J is J? 

25. J is what part of J? 

26. Find 20% of 300; 33J% of 72; 16|% of 60; 62J% of 
16; 90% of 10. 

27. Sugar at $100 a ton is how much a pound? 

28. A house was damaged $500 by fire. This was 10% of 
the cost. What was the cost ? 

29. 87| % of the cost of Glen's bicycle was $28. What was 
the whole cost? 

30. If 9 eggs cost 27 cents, what will 6 doz. cost? 

208. Written 

1. The month of January is how many minutes long ? 

2. If school closes for the long vacation on June 24 and 
opens on Sept. 6, how many vacation days are there ? 

3. If it is now 8.30 a.m., what time will it be in 20J hours? 

4. Find the exact time from March 16, 1906, to Aug. 2, 1906. 

5. How many weeks, days, and hours are there in 9785 hours ? 

6. How many rods of fence are needed to inclose a square 
field 396 ft. long ? 

7. What will it cost to paint a ceiling 24 ft. long and 16 J ft. 
wide, at 25 cents a square yard ? 

8. What is the length of one side of a square garden whose 
perimeter is 632 feet ? 
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9. How many square feet of land are there in a field contain- 
ing 2J A. ? 

10. What will it cost at 65 cents a square yard to cover with 
matting a floor 21 ft. long and 15 ft. wide ? 

11. How many feet of fence will inclose a field 46 rd. by 
31 rd. ? 

12. Find the perimeter of a room that is 15' 6" by 13' 8". 

13. How many rods are there in 2448 inches ? 

14. a. If steel rails are 30 ft. long, how many are needed for 
8 miles of street railroad track ? h. How many tons do they 
weigh if each foot weighs 90 lb. ? 

15. At the rate of 660 feet a minute, how many miles will a 
street car run in two hours ? (Indicate and cancel.) 

16. What is the cost, at $1.80 per rod, of a fence inclosing a 
rectangular field 50 rd. by 561 ft. ? 

17. Draw a line to represent 1^ miles, letting the scale be 
80 rd. to an inch. 

18. Draw a rectangular building lot 4 rd. by 8 rd., and put 
on the lot a house 44 ft. by 33 ft., and a barn 22 ft. square, 
using as a scale 22 ft. to an inch. 

19. Three barrels of extract of witch hazel are put up in 
pint bottles and sold for 20 ^ a bottle. What is received for 
all of it? 

20. A grocer bought 40 bbl. of cider at $ 2.60 a barrel, made 
it into vinegar, and sold it at 5 /^ a quart, a. How much did he 
gain ? 6. What per cent of the cost did he gain ? 

21. Divide in the shortest way the product of 36, 40, 144, 8, 
and 160 by the product of 18, 272, and 6. 

22. Find the least number that will exactly contain 27, 60, 
and 24. 
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23. Find the greatest number that will exactly divide 231 
and 385. 

24. In the corner stone of a church were cut these two dates, 
MDCCCXXI — MCMVII. How many years apart were they? 

25. Mr. C. J. Hogan has laid for Mr. Henry Sumner a 
piece of Portland cement walk 60 ft. long and 5 ft. wide at 12^ ^ 
a square foot. Make out the bill and receipt it. 

26. Divide: a. 8.8 by .0008; J. 20.005 by .005. 

27. Divide the sum of two thousand and two thousandths by 
two hundredths. 

28. How many times will a bicycle wheel rotate in going a 
mile if the wheel is 7.2 ft. in circumference ? 

29. The product of two numbers is 12.46, and one of them is 
24.92. Find the other number. 

30. The product of three numbers is .1456. Two of them 
are 2.6 and .14. What is the third ? 

'31. Reduce to common fractions in lowest terms: 

a. .025 d. .06^ g. .625 /. .21 

h, .0125 e. .87J A. .0875 k. .0495 

c. .37J /. .375 i. .012^ I. 4.25 

32. Express as decimals : 

J. A /• U J' If ^' 1^ 

^- H 9' if *• 52|-J 0. 18^^ 

d. i^ h. If I. UU p. 15i 

33. Find the value of: 

a. 2J + 3f + ^off + f of J I. 314^x5 
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'•4^ ^.fxl2x} 

e.^x^x^x8 /. t2f|8xl8f 

M. A hardware merchant bought a bill of goods for $ 560, 
and marked them to be sold at a price which was 140 % of the 
cost. a. At what price did he mark the goods ? b. He sold 
the goods for 90 % of the marked price. For what did he sell 
them ? 

35. A jobber bought 2000 wheelbarrows at $1.25 apiece, 
marked them at 115 % of their cost, and sold them for 95 % of 
the marked price. What did he receive for them ? 

36. During a storm 1000 bbl. of sugar, or 8 J % of the cargo 
of a ship, were thrown overboard. How many barrels formed 
the cargo? 

37. Make and solve a problem about $420 and 35 %. 

38. Mr. Fish paid city taxes to the amount of $ 280, which 
was 1| % of the value of his property. How much was his 
property worth ? 

39. A load of boards weighing 3500 lb. were put into a kiln 
and dried. When taken out they weighed 1 J tons- What per 
cent of the weight of the boards at first was water ? 

40. a. Write a problem in percentage in which factors are 
given to find a product, b. Write another in which one of the 
&ctors is to be found. 

41. If a pint of cream is used in making two gallons of ice 
cream, what per cent of the ice cream consists of other things 
than cream ? 

42. J of my money is $ 1260. What is ^ of my money ? 
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43. a. In eatlj Bummer 5 men sheared the 6000 sheep in 15 
days, receiving 8 cents per fleece for their work. What were 
the average daily w^es of the shearers ? 

b. The wool was bought by a commission man for a jobber in 
the East at 22| cents per pound. The fleeces weighed 8 lb. 
apiece, on the average. What did Mr. Hunter receive for the 
wool? 

c. The commission man chained the jobber lOJ % of this 
sum for buying the wool. What did the wool cost the jobber ? 
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d. The wool was shipped in sacks 8 ft. long and 4 ft. wide, 
holding 400 lb. apiece, It was taken to the railroad station 
in loads of 22 sacks each, drawn by ten-horse teams. How 
many sacks were left after three loads had been drawn? 

44. It may be found from the foregoing problems that Mr. 
Hunter received 16886 more than he expended on account of 
his sheep business this year. At the same rate, what would 
be a man's yearly profit from a herd of 48,000 sheep ? 

45. If a herder kills ten coyotes in a year and receives from 
the government a bounty of $3 for each one, how much will he 
add thereby to his monthly income ? 
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ARTICLES SOLD BY THE THOUSAIID, HUNDRED, OR 

HUNDREDWEIGHT 
209. Written 

x. What is the cost of 8975 bricks at $ 7 per M. ? (M. stands 
for 1000.) 
8975 = 8.975 M. 

Sinoe 1 M. costs 97, &975 M. cort &975 X 9 7, or 9 . AnM. 

2. What most be paid for 980 soapstone pencils at $.30 per 
C. ? (C. stands for 100.) 

980 = 9.80 C. 

Since 1 C. costs 9-30, 9.80 C. wOl cost 9.80 x 9-30, or 9 ^ Ana. 

3. Find the cost of 1550 lb. of new backwheat flour at $2.50 
per cwt. 

1550 lb. = 15.50 cwt. 

Since 1 cwt. costs 9 2.50, 15.50 cwt. cost 15.50 x 92.50, or 9 ^ Ans. 

KoTB. — In final results, a fraction of a cent, equal to or greater than \ cent, 
is counted a whole cent. A fraction which is less than \ cent is dropped. 

4. Find the cost of each of the following items and the total cost 
ofattof them : 

a. 27,325 bricks at $5.15 per M. 

b. 4900 cu. ft. of gas at $1.20 per M. 

c. 583 lb. sugar at $4.75 per C. 

d. 4900 tomato plants at $1.50 per M. 

e. 1000 laths at 40 ^ per C. 

/. 3125 cu. ft. of city water at $.14 per C. 

ff. ^ T. fiber paper at $2.50 per C. 

h. 5600 paper bags at $2.90 per M. 

i. 16 boxes of envelopes, 250 in a box, at $1 per M. 
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Find the C08t of each of the following: 

5. 6500 No. 3 butter trays at f 1.60 per M. 

6. 8950 7-ineh picnic plates at $1.75 per M. 

7. 13,500 cedar shingles at $4.10 per M. 

8. 675 lb. light manila bread paper at $3.75 per cwt. 

9. 83,900 bricks at $7.80 per M. 

10. 8950 lb. sugar at $4.95 per C. 

11. 1550 asparagus roots at $.95 per C. 

12. 10,000 laths at $.45 per C. 

13. 12,500 paper butter trays at $.40 per M. 

0.4. 25 barrels of granulated sal soda, each barrel containing 
3^1b., at$.90per cwt. 

15. 25,600 cakes of naphtha soap at $3.25 per C. 

16. 1700 cubic feet of gas at $.95 per M. 

17. 840 cakes of soap at $4.75 per C. 

18. 3470 tulip bulbs at $3.50 per C. 

19. Two tons of corn meal at $1.40 per cwt. 

20. 3478 lb. of scrap iron at $.90 per cwt. 

21. 11,350 paper boxes at $15 per M. 

22. 4630 ft. of hose at $11.50 per hundred feet. 

23. 18,500 printed circulars at $18 per M. 

24. 23,500 ft. of oak flooring at $135 per M. 

25. 12,250 cabbage plants at $2.60 per M. 

26. 13,400 yardsticks at $12 per M. 

27. What is the freight charge on 12,300 lb. of furniture at 
$2.38 per cwt.? 

28. 10 bbl. American lump sal soda, 375 lb. in a barrel, at 
.80 per cwt. 



INTEREST 121 



INTEREST 



210. When we have the use of property belonging to another, 
we pay the owner for the privilege of using it. For instance, 
if Mr. A lives in a house that belongs to Mr. B, he pays Mr. 
B a certain sum for the use of the house. That sum is 
called what? The amount that Mr. A pays depends upon 
the value of the house and the length of time for which the 
rent is paid. 

When we rent a horse and carriage from a liveryman, we pay 
for their use. The amount which we pay depends upon the 
kind of horse and carriage, the length of time we use them, the 
distance we drive, etc. 

When you rent a boat at the boat livery, you pay for 
it according to the time you use it. Can you give other 
illustrations of paying for the use of property belonging to 
others ? 

Sometimes a man finds it necessary to borrow money from 
another. Can he return the exact pieces of money which he 
borrowed ? Should he return just as much as he borrowed ? 
Should he return more than he borrowed ? Why ? 

The sum paid for the use of a large quantity of money should 
compare how with the sum paid for the use of a smaller quan- 
tity of money ? 

The sum paid for the use of some money for a long time 
should compare how with the sum paid for the use of the same 
money for a short time ? 

The price paid for the use of the same quantity of money 
for the same time varies in different places. 

211. Money paid for the use of money is interest. 

212. Money for the use of which interest is paid is the prin- 
cipal. 
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213. The sum of the principal and interest is the amount. 

214. TTie sum to be paid for the use of money is always deter- 
mined by taking a certain per cent of the principal, 

215. The number of hundredths of the principal taken as the 
interest for one year is the rate of interest. For instance, if a 
sum of money is borrowed and 6 % of that sum is the interest 
for one year, the rate of interest is 6 ^ . 

216. Tlie rate of interest which is fixed by law is called the 
legal rate. In a majority of the states the legal rate is 6*y^. 
In some states it is greater than 6%, and in some states 
less. 

A lower rate than the legal rate is always allowed by law if 
the debtor and creditor so agree. In a few states a higher rate 
than the legal rate is allowed if the debtor and creditor so 
agree ; but in most states a higher rate than the legal rate is 
forbidden by law. What is the legal rate where you live ? 

217. Interest at a higher rate than that permitted by law is 
usury. 

218. Oral 

1. Mr. Smith borrowed from Mr. Arnold $100 for 1 yr. 
At the end of the year Mr. Smith repaid the money which he 
had borrowed and also paid Mr. Arnold 6 % interest. How 
much was the interest ? What was the principal ? How much 
did Mr. Arnold receive in all? What is this sum called? 
Who was the debtor ? Who was the creditor ? 

2. What is the interest on $ 500 at 6 % for 1 yr. ? On $800 ? 
On $900? On $300? On $1000? On $250? 

3. What is the interest on $500 for 1 yr. at 5 % ? At 10 5^0 ? 

At7%? At4%? At3%? At8%? 
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4. What is the interest on $1000 at 5% for 1 yr. ? For 
2 yr. ? For 3 yr. ? For 8 yr. ? For 10 yr. ? 

5. What is the interest on $ 100 for 2 yr. at 6% ? At 4 % ? 
At3%? At9%? At8%? 

6. Six months are what part of a year ? 3 mo. ? 4 mo. ? 
8 mo. ? 9 mo. ? 10 mo. ? 1 mo. ? 

7. What is the interest on $ 600 for 1 yr. at 6 % ? For 6 
months? For 3 mo. ? For 4 mo. ? For 8 mo. ? For 9 mo. ? 
For 1 mo. ? For 11 mo. ? 

219. Written 

1. What is the interest on $2000 for 3 yr. at 7 % ? 

$20PJ} 7 3 ^.^^ . 
1 ■ X -f^TTjT X ^= $420 Ans. 

How do we find the interest for 1 yr. ? For 3 yr. ? 

2 What must be paid for the use of $700 for 4 mo. at 6% 
per year ? 

2 

1 Jpp ? 

3. Find the interest on $350 for 3 yr. 6 mo. at 4%. 8 yr. 
6 mo. = how many years ? 

7 ? 

4. Find the interest an $800 at 6% : 

a. For 7 yr. b. For 2J yr. c. For 9 mo. 



1 
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d. For 2 yr. 6 mo. /. For 5 mo. h. For 2 yr. 10 mo. 

e. For 1 yr. 8 mo. g. For 1 yr. 5 mo. i. For 3 yr. 7 mo. 

Note. — In final results, a part of a cent smaller than | cent is dropped ; a 
fraction equal to, or greater than, ^ cent is called one cent. 

5. Find the interest on $1600 at 5%: 

a. For 5 yr. e. For 2J yr. e. For 1 yr. 8 mo. 

b. For 4 J yr. d. For 8 yr. 8 mo. /. For 2 yr. 8 mo. 

6. Find the interest on $400 for 8 yr. at 3^ %. 
2 



1 200 1 **'' ^"* 



m 

7. What is the interest: 

a. On $200 for 4 yn at 5 % ? 

b. On $1400 for 1 yr. at 4J % ? 

c. On $1800 for 6 mo. at 6| % ? 

d. On $1500 for 3 yr. 4 mo. at 4% ? 

e. On $1200 for 2 yr. 8 mo. at 4| % ? 

220. It is the custom of business men in computing interest 
to consider one month as 30 days, and one year as 360 days. 

Allowing 360 days for a year, 100 days are what part of a 
year? 200 da.? 150 da.? 10 da.? 75 da.? 90 da.? 

1. What is the interest on $720 at 6% for 100 da.? 
. 2 



1 ''l00''#"*^^ ^^- 



INTEREST 125 

2. Find the interest on ¥720 atQ%: 

a. For 200 da. e. For 10 da. e. For 90 da. 

6. For 150 da. d. For 75 dai /. For 45 da. 

3. Compute the interest on $1800 a^ 4 % : 

a. For 200 da. e. For 45 da. i. For 83 da. 

6. For 150 da. /. For 75 da. j. For 93 da. 

e. For 90 da. g. For 110 da. *. For 66 da. 

d. For 30 da. A. For 240 da. I For 845 da. 

4. Compute the interest on $75 at 4 9^ for 2 mo. 20 da. 
2 mo. 20 da. = how many days ? How many years ? 

? 2 

*Zi^ x-^ x-^ = $« = $.66* Ans. 

3 

5. Find the interest on: 

a. $280 for 3 mo. 10 da. at 3 %. 

6. $875 for 7 mo. 9 da. at 8%. 
e. $500 for 11 mo. 6 da. at 9%. 

d. $450 for 5| mo. at 89^. 

e. $300 for 4 mo. 12 da. at 7| %. 

6. What is the interest on $ 450 at 6 % for 1 yr. 1 mo. 10 

da.? 

1 yr. 1 mo. 10 da. = 360 da. + 30 da. + 10 da., or 400 da. 
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7. Compute the interest on: 

a. *300 for 1 yr. 6 mo. 12 da. at 5%. 

b. $900 for 1 yr. 7 mo. 11 da. at 4 %. 

c. 1360 for 1 yr. 2 mo. 7 da. at 7%. 

d. $840 for 2 yr. 15 da. at 6%. 

8. Compute the interest on $660 for 2 yr. 8 mo. at 7j5&. 

^^"'l00'"200 

3.30 6 8 

in i 

Note. — We cancel 100, then divide 330 by 100 by pointing off two deci- 
mal places. 

9. Find the interest on $75.25 at 8% for 20 da, 

3.01 ^ 

9 
10. Compute the interest on : 

a. $485.50 for 1 yr. 3 mo. at 4 %. 

h. $125.50 for 1 yr. 4 mo. at 4 J %. 

€. $ 240 for 8 mo. 15 da. at 5J %. 

rf. $540 for 1 yr. 4 mo. 10 da. at 5 %. 
From the foregoing examples we observe that the interest on 
any sum of money, at any rate, for any time, is always the prod- 
uct of three factors. What are they ? 

In what denomination is the time expressed before multiply- 
ing to find the interest? 
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221. WriUen 

In examples 1-24 compute the interest: 





Principal 


Ratk 


TiMB 


1. 


$4320 


H% 


2 yr. 6 mo. 


2. 


$720 


6% 


2 yr. 8 mo. 11 da. 


3. 


$1081.08 


7% 


6 mo. 20 da. 


4. 


$5000 


Hfc 


2 yr. 8 mo. 


5. 


$901.80 


8% 


3 yr. 24 da. 


6. 


$1236.48 


Hfc 


2 yr. 2 mo. 2 da. 


7. 


$620.40 


Hfc 


2 yr. 3 mo. 10 da. 


8. 


$1275.30 


9% 


6 yr. 6 mo. 15 da. 


9. 


$1500 


Hfo 


2 yr. 9 mo. 9 da. 


10. 


$270.27 


' 6% 


2 yr. 27 da. 


U. 


$396 


10% 


1 yr. 1 mo. 9 da. 


12. 


$444 


4% 


6 yr. 6 mo. 


13. 


$84.50 


7% 


2 yr. 5 mo. 12 da. 


14. 


$16.75 


7% 


7 mo. 17 da. 


15. 


$336 


5% 


15 da. 


16. 


$300.50 


3% 


1 yr. 2 mo. 15 da. 


17. 


$42.20 


H% 


1 yr. 16 da. 


18. 


$51.17 


4% 


9 mo. 29 da. 


19. 


$35.50 


1% 


3 yr. 5 mo. 20 da. 


20. 


$691.04 


6% 


1 mo. 3 da. 


21. 


$640.50 


10% 


10 mo. 26 da. 


22. 


$105.10 


12% 


48 da. 


23. 


$92.96 


7% 


4 mo. 3 da. 


24. 


$31.40 


7% 


273 da. 
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25. Mr. Ward borrowed $10,000 of Mr. Beach at 6 % and 
lent it to Mr. Waite at 6 %. Mr. Waite kept the money 2 yr. 
6 mo. 18 da. He then paid Mr. Ward, and Mr. Ward paid 
Mr. Beach. What was Mr. Ward's gain ? 

26. What must be paid for the use of $ 160 for 11 yr. 11 
mo. 11 da. at 7J % ? 

27. Required, the interest on $ 2000 for 3 yr. 7 mo. 12 da. 
at 3%. 

28. How much will $358.50 earn in 1 yr. 8 mo. 6 da. when 
put on interest at 7 % ? 

m 

29. How much interest will $475.60 earn in 5 yr. 9 mo. 24 
da. at 4 % ? 

30. How much interest will $840.50 yield in 10 mo. 15 da. 
at 4 J % ? 

31. At 5 % interest, what will $ 75 gain in 11 mo. 10 da.? 

222. Oral 

1. The sum of the principal and interest is called what ? 

2. Mr. Williams borrowed $ 100 of Mrs. Johnson, paying 6% 
interest. What was the principal? The interest? The amount? 

3. Name the principal, interest, and amount when $ 100 is 
borrowed for 3 yr. at 6% interest. 

4. Find the amount of $ 50 for IJ yr. at 6%. 

5. Find the amount of $ 1 for 7 yr. at 5%. 

6. What is the amount of $ 100 for 6 mo. at 5% ? 

7. If I borrow $ 200 at 4% interest, how much do I pay in 
three years ? 

8. Frank's uncle gave him a New Year's present of $ 100, 
which he put in a bank that paid 4% interest. How much 
money did Frank have in the bank at the end of three months ? 
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9. What is the amount of $ 300 for four years at 5% ? 

lO. A man bought a span of horses for $ 150 apiece and a 
wagon for $ 60, agreeing to pay for them in one year with inter- 
est at 10%. How much did he have to pay ? 

13.. Mr. B owes i 1000 on his house and pays the interest 
every six months at the rate of 5% per year. How much inter- 
est does he pay each time ? 

12. I owe a debt of $ 40, due in one year and six months. If 
I pay interest at the rate of 10% per year, how much will the 
debt amount to when it is due ? 

13. What is the interest on $ 200 for five years when the rate 
of interest is 3J% ? 

14. What is the amount of $ 400 for two years at 3| % ? 

15. The amount of $i400 for a certain time at 7 % interest 
is $428. Can you find the time ? 

16. The amount of $100 for 2 years is $110. Can you find 
the rate of interest ? 

17. The amount of a sum of money for one year at 7% inter- 
est is $214. Can you find the principal ? 

18. The interest of $50 for 2 years is $6. Can you find the 
rate of interest ? 

19. The amount of $80 for IJ years at 5% per year is how 
much? 

20. When the principal, rate, and time are given, how may 
the amount be found ? 

21. The principal added to the interest gives what ? 

22. The difference between the principal and amount is what ? 
The difference between the interest and amount ? 
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223. Written 

In es^mples 1-18 find the amount: 

Ratk 

6% 
8% 
Hfo 
4% 

H% 

s% 

H% 

3% 
7% 
6% 
6% 
8% 
6|% 

14. What will $1000 amount to iu 1 yr. 7 mo. if put at 
interest at 4 % ? 

15. What will $8450 amount to in 90 da. at 10% ? 

16. A man borrowed $416 at 5%. If nothing was paid on 
the debt for 1 yr. 16 da., how much did the man then owe ? 

17. If you should borrow $150.25 at the legal rate of inter- 
est where you live, how much would you owe 11 mo. 15 da. 
after borrowing the money? 

18. If a man borrows $146.75 to-day at the legal rate of 
interest where you live, how much will he owe 9 mo. 16 da. 
from to-day? 

19. Find the amount of $750.25 for 1 yr. 27 da. at 9^^. 





Principal 


1. 


$450 


2. 


$160.50 


3. 


$330 


4. 


$7500 


5. 


$1250 


6. 


$901.80 


7. 


$620.40 


8. 


$444.60 


9. 


$42.25 


10. 


$960 


U. 


$173 


12. 


$1500 


13. 


$90 





TncB 




lyr. 


2 mo. 


20 da. 
20 da. 


2yr. 


8 mo. 






2 mo. 


20 da. 


2yr. 


8 mo. 




lyr. 


6 mo. 


12 da. 


lyr. 


1 mo. 


20 da. 


lyr. 


6 mo. 




lyr. 


5 mo. 


12 da. 




11 mo. 


20 da. 




8 mo. 


16 da. 


2yr. 


5 mo. 


13 da. 


lyr. 




27 da. 
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PROBLEMS IN WHICH THE TIME MUST BE COMPUTED 
BEFORE INTEREST CAN BE FOUND 

224. Written 

X. What is the interest on $144 from June 12, 1909, to 
Jan. 2, 1911, at 4 % ? 

1911 yr. 1 mo. 2 da. / 



16 



1909 6 12 



^^^xi.x^=*8.96 Am. 



6 20 Difference in Time 



100 " ^fjjj 



\ 



2. Find the interest 

a. $500 ate % 

h. $72 at4|% 

c. $60 at 5^% 

d, $240.60 at 10% 
e. $360 at 9 % 
/. $1000 at3|% 
g. $48.48 at8 % 
h. $99 at 6 % 
i. $36.36 at 10% 
y. $900 at3J% 
k. $46.90 at6 % 

Z. $676 at4 % 

m. $960.84 at 3 % 

n. $162.72 at 6 % 



on; 

from May 7 

from Apr. 1 

from Sept. 30 

from Oct. 26 

from Nov. 30 

from Jan. 21 

from Feb. 26 

from Sept. 21 

from Feb. 2 

from Dec. 30 

from Jan. 9 

from July 4 

from Apr. 3 

from May 12 



1902, to Sept. 7 
1904, to Apr. 16 
1909, to June 15 
1904, to Dec. 10 

1903, to May 26 

1904, to June 11 
1906, to Jan. 6 
1904, to Jan. 1 

1903, to Oct. 22 

1904, to Jan. 16 
1908, to Aug. 5 
1902, to Feb. 3 
1904, to Sept. 6 
1904, to May 4 



1904 

1907. 

1911. 

1907. 

1906. 

1906. 

1908. 

1906. 

1906. 

1906. 

1911. 

1906. 

1907. 

1909. 



The money is on interest for 
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INTEREST FOR SHORT PERIODS 

225. When money is on interest for less than a year, it is 
customary to compute the time in days. 

What is the interest on #1575.25 from Jan. 9, 1908, to March 
15, 1908, at 3 ^ ? 

[22 da. left in Jan. 
29 da. in Feb. 
22^ da. in March 
66 da. Term of Interest 

787.625 11 

^IflP-?^ X -2- X ^ = f 8.663876, or $8.66 Ani. 

10 

Obaeire that by keeping (not cancelling) the factors 100 and 10 below the 
line we may mnltiply together the factors above the line and then divide 
by 100 and 10 by pointing off three more decimal places in the prodnct. 

226. WriUen 

1. Compute the interest on $721.44 at 4 9^ from April 3 to 
July 6. 

2. Find the interest on $9000 at 5 ^/c from March 4, 1898, to 
April 3, 1898. 

3. A man borrowed $576.72, May 12, 1908. How much 
did he owe Aug. 10, 1908, computing the interest at 5 <% ? 

4. A man borrowed $3500, Jan. 5, 1910, and repaid the 
money with interest at 6 ^c on April 1, 1910. How much did 
he pay ? 

5. Find the amount of 8250 borrowed June 1, 1911, and 
paid Aug. 21, 1911, with interest at 69^. 
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6. JPind the interest on: 

a. $600 from Aug. 1 to Aug. 21, 1907, at 5J ^. 

b. $120 from May 6 to May 31, 1912, at 5 %. 

c. $219 at 7 % from June 12 to July 30, 1913. 

d. $638 at 6% from Dec. 16, 1910, to Feb. 8, 1911. 

e. $1000 at 7 J % from Nov. 18, 1907, to Feb. 17, 1908. 
/. $248.60 at 9 % from Aug. 16, to Aug. 31, 1913. 

ff. $631.78 at 10 % from Jan. 14 to Sept. 8, 1908. 

A. $48.70 at 10 % from May 3 to Oct. 7, 1909. 

i. $246.42 at 8 % from Sept. 30, 1907, to Jan. 1, 1908. 

y. $401.28 at ^ % from July 8, 1906, to Jan. 1, 1907. 

k. $283.49 at 6 % from Dec. 31, 1902, to March 30, 1910. 

I. $800 at 6 % from Dec. 1, 1903, to April 1, 1904. 

m. $12,000 at 6 J % from Jan. 30 to June 16, 1896. 

n. $200,000 at 3| % from Aug. 6 to Aug. 23, 1909. 

0. $160,000 at 4| % from March 10 to July 18, 1907. 

p. $76.47 at 9 % from April 1 to April 29, 1910. 

q. $84.13 at 7 % from Feb. 20 to Aug. 1, 1907. 

r. $43,475 at 4 J % from May 7, 1899, to Jan. 14, 1900. 

s. $4376.40 at 6 % from May 6, 1909, to March 17, 1910. 

7. Find the amount of: 

a. $400 at 7 % from Aug. 31 to Dec. 1, 1904. 

b. $308.12 at 6 % from Feb. 1 to March 13, 1906. 

c. $242.14 at 7 % from Jan. 31 to April 3, 1914. 

d. $800,000 from June 16, 1910, to Jan. 1, 1911, at 3J %. 

e. $140,000 from April 14 to May 19, 1908, at 4| %. 

/. $131.13 at 8 % from Oct. 31, 1909, to Feb. 27, 1910. 
ff. $434.26 at 5 J % from Feb. 21 to July 3, 1907. 
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227. Oral REVIEW AITD PRACTICE 

1. Expressing numbers by means of figures is called what? 

2. Name the first six places in integers. 

3. Define an integer. 

4. ReadMCMIX. 

5. Numerate 20756.3010. 

6. The numbers added are called what? 

7. Find the value of 8 4- 3 x 2 - 21 -4- 7. 

8. Give the sums rapidly : 

18 + 8; 27 + 12; 26 + 19; 49 + 48; 63 + 47. 

9. How may we test our work in subtraction? 

10. How may we test our work in multiplication ? 

11. How may we test our work in division? 

12. Define division. 

13. Which terms in division are factors? 

14. Which terms in multiplication are factors? 

15. Grive restdts rapidly: 

43-12; 56-17; 93-56; 85-59; 132-94. 

16. Multiply by 100 : 

48; 4264; 408; 37.9; 84.729; .0079. 

17. Multiply 48 by 26. 

18. Divide by 1000 : 

2645.3; 793; 4835; 3.9; 9638.2; 7; 82. 

19. When 20 pickles cost 13 cents, how much should be paid 
for 80 pickles? 

20. At the rate of 7 for 3 cents, how many screw hooks can 
be bought for 15 cents ? 
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21. How much a dozen is paid for bananas when 36 bananas 
cost 60 cents ? 

22. Name the odd numbers between 40 and 50. 

23. Name the prime numbers from 1 to 47. 

24. Name the prime factors of 60. 

25. What number will divide every even number ? 

26. How may we tell whether a number is prime or not ? 

27. What is cancellation ? 

28. The smallest number that exactly contains each of two 
or more numbers is called what ? 

29. What is the greatest number that will exactly divide 45 
and 60 ? 

30. Find the L. C. M. and G. C. D. of 36 and 8. 

31. A fraction is always an expression of what operation ? 

32. Which term of a fraction is the dividend ? 

33. Which term of a fraction is the divisor ? 

34. Which is greater, J or |^? ^ or J ? ^ or ^.? -^ or -^ ? 

35. The " Lincoln Stars " won 6 games of baseball, with the 
following scores : 7, 8, 2, 9, 4. What was their average score ? 

36. Name five aliquot parts of one dollar. 

37. How many packages of cereal at $.12|^ each can be 
bought for 13? 

38. What per cent of anything is J of it ? J of it ? J ? J ? ^ ? 

39. If the interest on $25 for a certain time is $3, what is 
the interest on $200 for the same time, at the same rate ? 

40. 62 J % of $16 is how much money ? 

41. Draw a line one yard long without a measure. Measure 
and correct it. 
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42. Draw a square foot. Measure and correct it. 

43. Draw a square 8 inches on a side. Measure and cor- 
rect it. 

44. How many days are there in the summer months ? 

45. Each spoke in a certain wheel makes an angle of 60° 
with the spoke next to it. How many spokes are there in the 
wheel? 

46. When a stationer buys tablets at the rate of $6 a gross, 
how much does he pay for each dozen ? When he buys them 
at $ 9 a gross, what does he pay for each dozen ? 

47. I bought a ream of note paper and used 12 quires of it. 
How many sheets were left ? 

48. One circumference is equal to how many arcs of ten 
degrees each ? • 

49. From the Fourth of July to Christmas is how many 
days? 

50. What is the cost of 2500 shingles at $6 per M.? 

•51. A block of wood 4 in. square must be how long to con- 
tain 96 cu. in. ? 

52. 18 cu. ft. are what part of a cubic yard ? 

53. A box 12 ft. long apd 3 ft. wide must be how deep to 
hold 4 cu. yd. of sand? 

54. What is the amount of $ 300 for 1^ yr. at 3 % ? 

55. The interest on a sum of money for ten months is $35. 
What is the interest on the same sum, at the same rate, for two 
months ? 

56. ^ of a flag pole 126 ft. high was broken off by the wind. 
How many feet high was the piece left standing ? 
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228. WriUen 

1. Express in Roman numerals the number of the year in 
which you were born. 

2. Write in words 500200.00202. 

3. Add^ and test your work : 



a 


b 


e 


d 


358 • 


26 . 


98034 


12843 


47 


544 


576 


798 


968 


37 


934 


6347 


7684 


829 


86 


999 


9235 


5444 


715 


8857 


1386 


308 


8397 


92124 


428 


9176 


869 


28315 


79 


283 


476 


76543 


9830 


706 


59 


89412 


49 


2493 


987 


6347 


15730 


819 


43 


48009 


2132 


6478 


3754 


90384 



4. The sum of two numbers is 80,305. One of the addends 
is 79,496. Find the other. 

5. One rectangular field is 35 rods by 54 rods ; another is 
24 rods by 51 rods. How many more feet of fence are required 
to inclose one of them than to inclose the other ? 

6. Mr. Walch sold two horses for $275 each, and a carriage 
for $295. He then bought an automobile costing four and 
three fourths times as much.as the horses and carriage brought. 
He received how much less than he paid out? Indicate the 
work, and then find the answer. 

7. Make and solve a problem that requires the following 
operations: 16 x $.45+ 84 x $.70 - $32.18. 
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8. 5.375 + (1.55 -.3) + 142.34x7 = ? 

9. Find the prime factors of 589. 

10. Find the smallest number that will exactly contain each 
of the numbers 105, 56, 84, 220, 

11. Find the largest number that will exactly divide 260, 
490, 1078, 364. 

12. One factor of f f is |f. Find the other. 

13. Divide 3^ of f by Jf of ^f . 

14. Divide I of f by Jl of 1|. 

15. Find the value of f x 4f divided by ^ of 8|. 

16., Change ^^YtV *^ * fraction whose terms are prime to 
each other. 

17. How much greater is | of 41 than 51^j — 42J|? 

18. What decimal is exactly equal to |J? 

19. Mr. Tripp kept a record of the temperature indicated by 
his thermometer at noon every day for a week as follows : 76°, 
80°, 78°, 83°, 87°, 90°, 89°. What was the average noon 
temperature for the week? 

20. Make out a bill of four items, using prices found in the 
newspaper. Receipt the bill as if you were the creditor's 
clerk. 

21. a. Multiply 43.76^ by 5.8f. b. Divide 74.96| by .6f 

22. A piano was sold for $700. This was 140% of what it 
cost the dealer, a. How much did the dealer pay? b. How 
much did he gain ? 

23. A contractor agreed to excavate a cellar 180 ft. by 45 ft. 
and 11 ft. deep. What fraction of the work was left undone 
when he had removed 176 cu. yd. of earth? 

24. What common fraction is the same as 11| % ? 
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25. Henry was iovited to his uncle's camp in the Adirondack 
Mountains for a two weeks' vacation. He had saved 1 20 from 
his eaniinga during the year. 

a. With a part of this money he purchased the following 
articles : 

1 Paragon hait rod, $2.50. 
1 multiplying reel, $1.40. 
1 enameled silk line, $.90. 
3 doz. snelled hooks at $.35 per dozen. 
1 canvas hook and tackle book, $.50. 
1 willow trout basket, $1.10. 
How much did these articles cost i* 

J. He bought a railroad mileage book of 500 miles for $10. 
From this he paid his railroad fare for 98 miles each way. 
How many mile slips were left in the book ? 
e. What did Henry's fare cost ? 

d. He paid $.75 for his ride in a buckboard wagon from the 
station where he left the cars to his uncle's camp, a distance of 
6 miles. Wiat was the rate per mile ? 
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e. He purchased from a St. Regia Indian woman for 60 cenU 
s sweet-grass workbasket for his mother, and for 40 cents a 
handkerchief box for his sister. His expenses, other than those 
mentioned, amounted to 65 cents. How much money did 
Henry have when he returned home? 

/. What was the remainder of his mileage book worth, at the 
same rate per mile at which he bought it ? 

ff. What was the entire cost of his vacation ? 

A. Henry and his uncle went trout fishing eight times. 
Their catches for the different trips weighed as follows : 3 lb. 
5 oz., 2 lb. 5 oz., 7 lb. 4 oz., 1 lb. 12 oz., 2 lb. 2 oz., 5 lb. 4 oz., 
10 oz., 4 lb. 8 oz. What was the total weight ? 

i. If the weight of the trout averaged 7 oz. apiece, how 
many did they catch ? 

26. f of a field is planted with corn and ^ is sown with wheat. 
The corn occupies how many times as much land as the wheat? 

27. What is the value of 6 acres of land when 4 acres of the 
same land are worth $420? 

28. If a ship has water enough to last 25 men 8 months, 
how long will the water last 8 men? 
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29. 15% of the weight of a certain piece of cloth was wool. 
If the piece contained 25| lb. of cotton, how many poundu did 
the piece weigh ? 

30. In excavating the side of a hiU for a railroad, it was nec- 
essary to remove 8500 cubic yards of clay and rock. If 19| % 
of the material removed waa rock, how many cubic feet of clay 
were removed ? 

31. a. A brick wall 41 ft. 6 in. long, 1 ft. 6 in, wide, and 
8 ft. high contains how many bricks, if 22 bricks will make 
1 cu. ft. of the wall ? 

6. They cost how much at J9.50 per M. ? 

33. 16,200 bricks were required in building a wall 2 ft. thick 
and 9 ft. high. If it required 24 bricks to make a cubic foot 
of wall, how long was the wall ? 

33. a. A 20-acre vineyard contains 540 vines to the acre. 
All tlie vines in the vineyard are set in 90 equal rows. How 
many vines are there in each row ? 
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i. The avorage yield is 1000 baskets of grapes per acre. An 
empty basket weighs 1| lb. A tilled basket weighs 8 lb. How 
many pounds of grapes are raised ou an acre? 

e. How many tons are raised in the whole vineyard ? 

d. What are they worth at $24 per ton ? 

e. If it costs 1 cent per basket to pick and pack the 
grapes and ^ of a cent per basket for cartage, what must 
be paid for picking, packing, and carting an acre's yield of 
grapes ? 

34. a. Three cents a tray are paid for picking wine grapes. 
What are the weekly wages of a picker who picks 50 trays of 
grapes a day ? 

h. If 64 filled trays weigh a ton, and the yield of an acre is 
3J tons, including the weight of the trays, what is the cost of 
picking three acres of wine grapes ? 

e. The weight of an empty tray is 5 lb. What is the weight 
of the grapes that fill one tray ? 

d. How many pounds of grapes 
will fill 64 trays? 

e. At 5 cents apiece, what is 
the cost of the trays for an acre 
of grapes? (See S.) 

/. At one cent a pound, what 
is the value of the grapes from an 
acre of ground ? 

35. a. A grape grower in Cali- 
fornia has40 acres of wine grapes. 
It costs $12 an acre to train and 
cultivate his vines and $1.35 per 
ton for picking. If the yield is 

6 tons to the acre, and he sells the entire crop for S15 a ton, 
what is his net profit per acre ? 
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b. Each ton of these grapes will make 150 gallons of wine. 
Allowing 32 gallons for a barrel, how many barrels of wine can 
be made from the entire 40-acre vineyard ? 

e. How many pounds of grapes are used in making one gal- 
lon of wine ? 

36. The grapevines are supported by wires fastened to posts. 
If it requires 609 lb. of wire per acre, costing $42 a ton, what 
is the cost of the wire for a 15-acre vineyard ? 

37. What will it cost to carpet a room 20 ft. by 23 ft. with 
carpet 27 in. wide, costing $1.75 a yard, with 8^ per yard added 
for making and laying, running the strips the longer way of the 
room, and making no allowance for waste in matching the figure ? 

38. a. What will it cost to lath and plaster the walls of a 
room 80 ft. by 30 ft. and 14 ft. high at 40 cents a square yard, 
making full allowance for 20 windows, each 3| ft. by 7 ft., and 
4 doors, each 3 ft. 3 in. by 8 ft.? 

6. The floor of this room is supported by 120 joists, each 
16 ft. long, 12 in. wide, and 3 in. thick. What did they cost 
at $28 per M. board feet.? 

39. Find the sum of 35° 46' 52" and 72° 13' 38", 

40. A game of baseball began at 25 minutes 38 seconds past 
2 P.M., and closed at 7 minutes 15 seconds past 4 p.m. How 
long did the game last ? 

€1. The widths of six city lots, lying side by side, are as follows : 
55 ft., 40 ft. 6 in., 72 ft. 9 in., 38 ft. 10 in., 80 ft., and 66 ft. 
8 in. Find in feet and inches the entire width of all the lots. 

42. What is the amount of $350 at interest from March 15, 
to July 11, 1912, the rate of interest being 5^ % ? 

43. Find in the shortest way the interest on a sum of money 
for 30 days, when the interest on the same sum, at the same 
rate, for 120 days, is $37.16. 
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TESTS OF DIVISIBILITY 

229. The figures u%ed in Arabic rotation are called digits. 
Name the digits. 

230. A number that can be exactly divided by 2 is an even num- 
ber ; e.g. 2, 4, 18. 

231. A number that cannot be exactly divided by 2 is an odd 
number ; e.g. 3, 7, 19. 

232. A number is exactly divisible 

a. By 2, if the digit in units' place is or even; e.g. 70, 
since the units' digit is 0; 35,976, since the units' digit is 
even. 

6. By 4, if the digits in units' and tens'" places are 0'« or if 
the number expressed by them is divisible by 4 ; e.g. 3100, 3976. 
How do you know ? How can we tell without actual trial that 
2398 is not divisible by 4 ? 

c. By 8, if the digits in units\ tens\ and hundreds* places are 
0'«, or if the number expressed by them is divisible by 8 ; e.g* 
11,000 and 37,112. How do you know ? Why not 76,518 ? 

d. By 3, if the sum of its digits is divisible by 3 ; e.g. 24,762, 
since 2 -f 4 + 7 + 6 -f 2, or 21, is divisible by 3. 

e. By 9, if the sum of its digits is divisible by 9 ; e.g. 397,647, 
since 3 + 9 + 7 + 6 -f 4 -f 7, or 36, is divisible by 9. 

/. By 5, if the units' digit is or 5 ; e.g. 80 ; 115. 

g. By 25, if the units' and tens' figures are 0'«, or if the number 
expressed by them is divisible by 25; e.g. 1900; 8375. 

h. By 125, if the units\ tens\ and hundreds' figures are 0'«, or 
if the number expressed by them is divisible by 125 ; e.g. 13,000 ; 
71,750. 
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i. By 10 or a power of 10, if it contains as many 0'« at the 
right of its significant figures as there are 0'« at the right of the 1 
in the divisor ; e.g, 390 is divisible by 10; 390,000 is divisible 
by 10,000. 

y. By 6, if the number is even and the sum of its digits is 
divisible by 3 ; e.g. 21,108. 

233. Oral 

1. Test each of the following numbers for divisibility by 2, 4, 8, 
3, 6, 9, 5, 25, and 125 : 



a. 


1440 


/. 


22,825 


k. 


108,819 


P- 


429,000 


b. 


4950 


9- 


54,901 


I. 


90,626 


?• 


6,485,479 


c. 


4875 


h. 


1,629,433 


m. 


35,015 


r. 


20,526,750 


d. 


36,090 


• 
I, 


302,275 


n. 


833,950 


». 


9,031,330 


e. 


711,000 


• 

3- 


181,365 


0. 


1,530,000 


t. 


1,234,567 



2. An even number will not exactly divide an odd number. 
Why? 

3. What numbers can be exactly divided by 6 ? 

4. If 10 will divide a given number, what other numbers will 
divide the same number ? 

IDEAS OF PROPORTION 
Oral 

1. 36 is how many times 12 ? 12 is what part of 36 ? If 12 
oranges cost $.35, 36 oranges will cost how many times $.35? 
How much wiU they cost ? How many oranges can be bought 
for f. 70? 

2. 125 is what part of 500 ? If 500 sheets of paper cost 90 
cents, 100 sheets will cost what part of 90 cents? 100 sheets 
will cost how much ? At the same rate, how many sheets can 
be bought for 9 cents ? For 45 cents ? 
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3. A 8-pound basket of grapes cost 10 cents. At the same 
rate, what must be paid for a 12-pound basket? How many 
pounds can be bought for 50 cents? 

4. An automobile travels 67 miles in 4 hours. At the same 
rate, how far will it travel in 8 hours? In what time will it 
travel 33 J^ miles? 

5. A Vermont farmer made 7 pounds of maple sugar from 
23 gallons of sap. At that rate, how many gallons of sap were 
required for 35 pounds of sugar ? How many pounds of sugar 
could be made from 92 gallons of sap ? 

6. A man is paid for his work at the rate of f 17 for 44 hours' 
work. What does he receive for 11 hours' work? How long 
must he work to earn $S^? • 

7. A Kansas farmer raised 518 bushels of wheat on 14 acres 
of land. That was an average of how many bushels on two 
acres? 259 bushels of this crop were raised on how many 
acres? How many acres would be required to produce 1036 
bushels, at the same rate ? How many bushels could be raised 
on 42 aci'es at the same rate? 

a It required $110 a week to buy food for 40 boarders 
at a certain boarding house. What would be the weekly 
cost of food for 160 boarders, at the same rate? How 
many persons could be fed for $11 per week? 

9. If 300 quarts of milk cost $ 21, what will 300 gallons 
cost, at the same price per quart? 

10. How many books at 32 ^ each will cost as much as 405 
books at 96^ each ? 

11. In how many minutes will a steamer, going 100 rods a 
minute, go as far as a man will row in 28 minutes, if he rows 
25 rods a minute ? 
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SPECIAL CASES IN MULTIPUCATION 

I. To multiply a number by 10 or a power of 10. 

Each removal of a figure one place to the left multiplies its 
value bv 10. 

Therefore, if the multiplicand is an integer, annex as many 
ciphers as there are ciphers in the multiplier ; if the multipli- 
cand is a decimal, move the decimal point as many places to 
the right as there are ciphers in the multiplier.* 

This is the same as moving all the figures to the left. 

II. To multiply a number by 25. 

25 = 100 -«-4 

Therefore, multiply the given number by 100 and divide the 
product by 4. (Apply Case I in multiplying by 100.) 

III. To multiply a number by 125. 

125 = 1000^8 

Therefore, multiply the given number by 1000 and divide 
the product by 8. (Apply Case I in multiplying by 1000.) 

IV. To multiply a number by : 

a. .33J, multiply the given number by J. 

b. .25, multiply the given number by J. 
<?. .16|, multiply the given number by J. 
rf. .14|, multiply the given number by ^. 
e. .125, multiply the given number by ^. 

V. To multiply by a number having one or more ciphers at 
the right. 

Multiply by the significant figures of the multiplier, and 
annex to the product thus obtained, as many ciphers as there 
are in the multiplier. Explain. 
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SPECIAL CASES IN DIVISION 

I. To divide a number by 10 or a power of 10. 

Each removal of a figure one place to the right divides its 
value by 10. 

Therefore, if the dividend is an integer, point off as many 
decimal places as there are ciphers in the divisor ; if the divi- 
dend is a decimal, move the decimal point as many places to 
the left as there are ciphers in the divisor. 

This is the same as moving all the figures to the right. 

II. To divide a number by 25. 

25 = ^2^ 

A number divided by ^^^ equals the number multiplied by 
■j^^, or the number multiplied by 4 and divided by 100. 

Therefore, multiply the given number by 4, and divide the 
product by 100. (Apply Case I in dividing by 100.) 

III. To divide a number by 125. 

Multiply the given number by 8, and divide the product by 
1000. Explain. 

IV. To divide a number : 

a. By 33|^, point off two decimal places and multiply by 3. 

b. By 16|, point off two decimal places and multiply by 6. 

c. By 14^, point off two decimal places and multiply by 7. 

d. By .33J, divide by J. By .16|? By .125? By .14f? 
By 2.5? By .111? 

V. To divide by a number with ciphers at the right. 
Point off in the dividend as many decimal places as there are 

ciphers at the rip^ht of the divisor, then divide by the remaining 
figures. Explain. 
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Jn the following examples^ find resvltt hy the methods given on 
faget 147 and 148. 

234. Oral 

1. 34 X 10 16. 32 X 125 31. 27 x .33| 

2. 305 + 100 17. 32 X .125 32. .16§ x 78 

3. 13 X 200 18. 14,000 -!- 700 33. 48 x 125 

4. 24 x 25 19. 8100 + 900 34. 31 -*- 25 

5. .00374x1000 ao. 28x.l4f 35. .24 x 16f 

6. 36x25 21. 42x.l4f 36. 2.8 + 70 

7. 406x100 22. 72x.l6| 37. .56 x .125 

8. 830-»-10 23. ll-i-.16f 38. .025x3000 

9. 18 X 10,000 24. 7 -I- .125 39. 21 x .14f 
M. 1750 + 10,000 2S. 35 X .14f 40. 1.6 x 25 
U. 48,000-1-1200 26. 72 X. 125 41. .8^-25 

12. 360X.33J 27. 13-»-.16f 42. 80 x .125 

13. 48 X .125 28. 180 X .16f 43. .008 x 1100 

14. 875 -J- 10,000 29. 560 X. 25 44. .5x500 

15. 700 -f- 25 30. 19x3000 45. .7-*- .125 

235. Written 

1. 3.85 X 15,000 9. 4.17 X .33 J 17. 453 x 999 

2. 572x250 10. 6350-*- 25 18. 88.9x17,000 

3. 9.07-*- 25 11. 47.832 + 125 19. 62,408 x .125 

4. 63.47 -»-.16| 12. 83,496-1-4000 20. 80,172 x .33^ 
■5. 83.750 -4- .125 13. 8397 + 900 21. 5.07x125 

6. 1263 + 14f 14. 87,416 X. 14^ 22. 635 + 25 

7. 864 X. 125 15. 5.364 + .125 23. 4.302 + .16J 

8. 9654 + .125 16. 2397 X. 33^ 24. 23.8 + 125 
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REVIEW AND PRACTICE 
236. Oral 

1. Read 300.00300; 2000.002; 860.0860; CXIV; XLIV; 
MCMIX. 

2. Find the change from fl for $.28; $.36; $.71; $.81; 
$.53; $.66; $.17. 

3. 75 is how many times 25? If 25 crates of oranges cost 
$90, what will 75 crates cost at the same price per crate? 

4. Add in the easiest way 28 and 45; 63 and 89; 16 
and 87. 

5. Name six aliquot parts of $1. 

6. Using aliquot parts, find 

a. The cost of 32 packages of hominy at 12|^ ^ a package. 

b. The quantity of dates that f 10 will buy at 6\ ^ per pound. 

c. The number of sheets of sandpaper that can be bought 
for $2, at 8J^ per dozen sheets. 

7. Annexing four ciphers to an integer affects its value 
how? 

8. Name two composite numbers prime to each other. 

9. What is the smallest number that will exactly contain 
18 and 27? 

10. What is the greatest number that will exactly divide 60, 
15, and 90? 

11. Name the prime numbers between 80 and 115. 

12. The product of two numbers is 20,000. One of the 
numbers is 50. What is the other number ? 

13. I is the product of 5 and what other number? 
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14. 1200 is the product of 30, 4, and what other number? 

15. a. 1.824 = 1824 + ? b. .0375 = 876 + ? 

16. 93-3xll + 200-!-5 = ? 

17. (93-3) X (38-28) +(6 xl8) = ? 

18. Reduce to simplest form : ^|; \^; \^; ^; ||; ^|. 

19. Reduce |, |, -^g, and |, to fractions having a common 
denominator. 

20. From 18J take 7J. 

21. Tell which of the following fractions cannot be reduced 
to exact decimals, and why: J^, |, |f, ^, ^\, J|. 

22. a. Multiply 31 by 99. J. Divide 7000 by 25. 

23. How can you tell, without actual trial, that 742 will not 
exactly divide 1,834,659? 

24. At a fruit stand, peaches are marked ^'four for 5 cents." 
What does the dealer receive for 36 peaches ? 

25. Divide: a. 2496 by 10,000; b. 36.16 by .04,- e. 13 by 125; 
d. 5600 by 400. 

26. The yearly wages of 36 men in a factory amount to 
$28,800. At the average wages, what do. 12 men receive? 

27. A farmer shipped 32 cans of milk to the city in one. 
week, each can containing 40 quarts. How many gallons did 
he ship? 

28. A seamstress buys a sewing machine for $55. If she 
pays $25 at the time of purchase, and $5 every month there- 
after, in how many months will she finish paying for the 
machine? 

29. How may we test the accuracy of our work in addition ? 
In subtraction? In multiplication? In division? 
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30. How may we know, without actual trial, 

a. That 8 will not exactly divide 4,379,624,700 ? 

h. That 6 will not exactly divide 3,079,623 ? 

c. That 9 will exactly divide 2,405,376 ? 

d. That 25 will exactly divide 397,400 ? 

31. There are seven decimal places in a product and three 
decimal places in one of its two factors. How many decimal 
places are there in the other factor ? 

32. The numerator of a fraction is which term in division ? 
The denominator ? The value of a fraction ? 

33. A certain number containing five decimal places is the 
product of three factors. One of its factors contains two deci- 
mal places, and another factor three decimal places. The re- 
maining factor contains how many decimal places ? 

34. Make a problem which can be solved by the use of 
aliquot parts. 

35. What number is the product of all the common prime 
factors of 84 and 132 ? 

36. One of the school buildings in a certain city was heated 
by 150 tons of coal, costing 810 dollars. At the same price per 
ton, what was the cost of the coal for a school that required 
75 tons ? 

37. 3xl9~7 + 150-^2=? 

38. The cost of a number of horses is a product. The num- 
ber of horses is one factor. What is the other factor ? 

39. 480 is six times what number ? Which of these numbers 
is a product ? The number to be found is what term ? 

4k). 32 is .16 of what number? 32 is which term in multi- 
plication ? Which terms are .16 and the number to be found ? 
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237. Written 

In examples 1-5 find the sums and test hy adding in a different 
order. Time yourself. 



1. 


2. 


3. 


4. 


JS. 


385.21 


15.182 


92.75 


837. 


99.37 


46.83 


619.88 


689.98 


.96 


48.69 


795.467 


60.70 


7.42 


43.82 


372.918 


18.23 


912.183 


9.87 


4.79 


72.75 


963.542 


28.764 


48.136 


10.68 


4.681 


795.087 


788.908 


7.091 


5.30 


.37 


32.145 


68.392 


36.98 


12.98 


.984 


819.768 


75.64 


74.132 


4.672 


98.307 


73.242 


9.728 


8.007 


.89 


8.137 


53.718 


12.34 


2.19 


3.765 


4.90 


910.768 


90.806 


63.981 


48.92 


25.36 


42.86 


9.173 


3.42 


7.96 


7.008 


8.51 


20.304 


7.895 


12.834 


.93 


798.916 


68.79 


9.86 


.098 


24.135 


213.804 


9.309 


57.713 


1.39 


.86 


67.51 


864.23 


8.88 


4.06 


7.19 



In examples 6-14 subtract and test your work, timing younelf: 

6. 38700.5 9. $801010.02 12. 28037.6 

498.499 1900.92 280.799 



7. $7934.68 
279.69 



M. $3400.75 
2896.075 



13. 240.60 
39.49 



8. $7000.63 
909.44 



11. $61000.001 
1900.92 



14. 23037.644 
280.799 
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15. Find the difference between 24007.901 and 980.89. 

In example% 16-21 find results^ and test your work hy the re- 
verse operation : 

16. 3.07x51.8 18. 92.007x380 20. 2133.854 + 5.08 

17. 7968 -s- 5.38 19. 8.05x39.8 21. 83412 + 6000 

22. Multiply 837 by 12, and test your work by addition. 

In examples 23-40 perform the indicated operations in the 
shortest way: 

23. 287 X 125 29. 90,876 x .33^ 35. 48.35 x 7000 

24. 876 + 25 30. 8642 + 16f 36. 859 x 1.25 . 

25. 563x250 31. 50.74 + 125 37. 2100 + 70,000 

26. 481x2500 32. 39.72 xl6| 38. 548x33^ 

27. 3074 + 125 33. 47.012 X. 25 39. 7867+-16f 

28. 4.207x25 34. 88.7 + .14f 40. 6570 x .25 

41. A miller ground .25 of a load of corn into meal, and 
cracked .35 of the load for chicken feed. There remained 360 
bushels. The carload consisted of how many bushels ? 

42. A man who owned .375 of a ship sold J of his share for 
$24,000. What was the entire value of the ship? 

43. Express in words, and in Roman numerals, the number 
of the present year. 

44. A music dealer marked a piano at $750 and sold it for 
.83^ of the marked price. How much did he receive for it? 

45. A man owns three houses. He rents the first for $276 
a year, the second for $450, and the third for |^ as much as he 
receives for the first two. How much rent does he receive in 
5 years ? 
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MEASUREMEKTS 

AREAS OF PARALLELOGRAMS 

238. A plane fiffure bounded by four ttraight lines is a quadri- 
lateral; e.ff. 






Quadrilaterals 

239. LineB that are the same distance apart throughout their 
whole length are parallel lines ; e.g. 



240. A quadrilateral whose opposite sides are parallel is a 
parallelogram. Which of the above figures are parallelograms? 

241. A parallelogram that has four right angles is a rectangle. 
Which of the above figures are rectangles ? 

242. Two lines that meet to form a right angle are 
perpendicular to each other. 



243. The side on which a figure is supposed to rest is its base. 

244. The perpendicular distance from the highest point of a 
figure to the base^ or to the base extended^ is its altitude ; e.g. 





Base 
Fio. 2 



Fig. 4 
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245. Figures are read hy means of letters placed at their 
angles. Thus, Fig. 1 is read, "Oblong ABOD^ Fig. 2 is 
read, "Triangle ABO:' Read Fig. 3. The base of Fig. 2 
is AC. The altitude of Fig. 1 is DC or AB. 

246. The area of a rectangle is the product of its base and 
altitude expressed in the same denomination. 

Note 1. — In computing the area or volume of a figure, the given dimen- 
sions, if expressed in different denominations, should first be changed to the 
same denomination. Why? 

247. WriUen 

1. A rectangular field is 60 rd. long and 28 rd. wide. How 
many acres does it contain ? 

2. What is the 6ost of paving an alley 670 ft. long and 28.7 
ft. wide, at $ 2.16 per square yard ? 

3. The surveyor found my vacant lot to be 8 rd. long and 
67.6 ft. wide. What fraction of an acre does it contain? 

4. Along a city street, where the lots are all 12 rd. deep, 
how many feet wide must a lot be to contain \ of an acre ? 



248. Oral 





lOft. 
Fig. 5 



1. In Fig. 5, how does 
the part K compare with 
the part M? 

2. The area of the par- 
allelogram ABCD com- 
pares how with the area of 
the parallelogram EFCD ? 



3. What is the base of each of these parallelograms ? 

4. What is the altitude ? What is the area ? 

5. How is the area of a rectangle found ? 
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6. If the base of a rectangle is its length, the altitude is what ? 

7. If we know the base and altitude of a rectangle, how may 
iwre find the area ? 

8. Since any parallelogram piay be made into a rectangle of 
tlie same base and altitude, how may we find the area of a 
parallelogram ? 

249. The area of a parallelogram is equal to the product of 
its base and altitude expressed in the same denomination, 

16' 12 rd. 15^ 




u 
to 



I 

I 

i. i 

a- 

I 

Fio. 6 FiQ. 7 / ! 

L 




250. WriUen Fig. 8 

1. Figure 6 represents what part of a square rod ? 

2. Figure 7 represents what part of an acre ? 

3. Figure 8 represents what part of a square rod ? 

4. The area of a parallelogram is 62 square rods. Its base is 
132 ft. What is its altitude ? 

5. The altitude of a parallelogram is 37 in, ; its area is 
74 sq. ft. Find its base. 

251. Oral 

The following examples relate to parallelograms. 
Fill in the missing number : 

Basb Alt. Area Base Alt. Abea 

X. 8 ft. 6 ft. 5. 3^ in. 7 sq. in. 

2. 7^ in, 8 in. 6. 2 ft. 6 in. 

3. 5 mi. 4 sq. mi. 7. 3| ft. 8 ft. 

4. 6 yd. 96 sq. yd. 8. 1 yd. 15 sq. ft. 
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252. A plane figure bounded by three straight lines is a 
triangle; e.g. 






253. Oral 






Fio. 1 



Fig. 2 



Fig. 3 



Fig. 4 



1. Figures 1, 2, 3, and 4 are what kind of figures ? What 
kind of figures are A and B ? 

2. In each of the above figures, how does^ compare with B? 

3. In each of the above figures, how do the base of the 
triangle and the base of the parallelogram compare ? 

How do the altitude of the parallelogram and of the triangle 
compare ? 

254. The area of a triangle is equal to one half the product of 
its base and altitude expressed in the same denomination. 

255. Oral 

Find the areas of triangles having dimensions a^ follows: 





Base 


Altitudb 




Basb 


Attttudb 


1. 


7 ft. 


4 ft. 


6. 


1 mi. 


100 rd. 


2. 


1yd. 


lyd. 


7. 


3 ft. 


20 in. 


3. 


5 in. 


20 in. 


8. 


5vd. 


5 ft. 


4. 


lyd. 


1ft. 


9. 


1 ft. 6 in. 


8 ft. 


5. 


80 rd. 


20 rd. 


10. 


640 rd. 


1 mi. 
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U. The following triangles are drawn to a scale. Find their 



areas. 




12 rd. 




256. Written 

1. Find the areas of triangles having the following dimen- 
sions, using cancellation where possible. 



Base 

a. 51 ft. 

b. 27 in. 
<?. 6| ft. 

d. 3 ft. 7 in. 

e. 9f in. 
/. 18 yd. 
ff. 12 ft. 
h. 14 rd. 

. i, 1 mi. 



Alt. 

42 ft. 

15 in. 
7} ft. 

2 ft. 9 in. 

16 in. 
27 in. 

7 yd. 
80 rd. 



Babb 

J. 15 yd. 

k. 2 mi. 

L 1^ mi. 

m. 4 rd. 

n. 2 yd. 

0. -f^ rd. 

;?. lOJyd. 

q. 7 yd. 

r. 17f in. 



Alt. 

15 in. 
160 rd. 
120J rd. 
S^rd. 
50 in. 
12 ft. 
5 ft. 4 in. 
7 ft. 



^jrd. 



2. This figure represents a plot of ground 
inclosed by three streets. What part of an acre 
does it contain ? 
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3. This figure represents a piece of 
cement floor at a railroad station. Find 
its cost at $1.08 a square yard. 

4. In this figure, AB = 54 in., CJ) 
= 18 in-., £F= 27 in. Find the area 
of ACBF in square yards, 

257. The pile of wood in the center of this 
picture is 8 ft long, 1 ft. wide, and 4 ft. high. 
How many cubic feet does it contain ? f 

128 cubic feet = 1 cord. 

In the forest, fuel wood for market is generally cut in 4-foot lengths like 
that in the picture, so that a pile 4 ft. high and 8 ft. long contains a cord 




of 128 cu. ft. The term cord, however, is often used to mean any pile of wood 
that is 8 ft. long and 4 ft. high, whatever may be the length of the sticks. 
258. Oral 

1. Hold your hand above the floor high enough to show 
the height of the pile of wood in the picture. Stand as many 
feet from the side of the room as tlie pile is long. Show with 
your hands the length of the sticks, 

2. How many cords of wood can be piled into a shed 24 ft. 
long, 18 ft. wide, and 12 ft. high ? 
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3. How many cubic feet are there in a pile of wood 8 ft. 
long and 4 ft. high, if the sticks are 1 ft. long? Show with 
your hands the height of this pile. Show its width. Walk 
far enough to show its length. 

4. How many cubic feet would there be in the above pile 
if the sticks were 2 ft. long? Show the width of the pile 
with your hands. 

5. How many cubic feet would there be in the pile if the 
sticks were 3 ft. long? IJ ft. long? Show these lengths 
with your hands. 

259. WriUen 

1. Using cancellation, find the number of cords in a pile 
of 4-foot wood : 

a. 20 ft. long and 8 ft. high. 
6. 64 ft. long and 4 ft. high. 

c, 72 ft. long and 6 ft. high. 

d, 100 ft. long and 7 ft. high. 

e, 26 ft. long and 5 ft. high. 
/. 40 ft. long and 4 ft. high. 
g, 72 ft. long and 7 ft. high. 
A. 18 ft. long and 2 ft. high. 

2. If a pile of 4-foot wood is 48 ft. long, how high must it 
be to contain 9 cd. ? 

3. What must be paid for enough 4-foot wood to fill a shed 
26 ft. long, 16 ft. wide, and 12 ft. high at *4.50 a cord ? 

4. In the yard of a certain tannery there is a pile of bark 
100 ft. long, 24 ft. wide, and 10 ft. high. How many cords 
of bark are there in the pile ? 

5. What must be the length of a pile of wood in order that 
a pile 4 ft. high may contain 5 J cords ? 
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BUILDING WALLS 

260. There are no universal rules for the measurement of 
masonry. Some masons measure around the outside of a cellar 
wall to determine its dimensions, while others make allowance 
for the corners. The method of measurement should be speci- 
fied in the contract in every case. 

Quantities of uncut stone are bought by the cord, and usually 99 cu. ft 
are taken for a cord. 

From 21 to 23 bricks 8" x 4" x 2" are estimated to make a cubic foot of 
brick wall. 

Some masons estimate the number of bricks required for a wall by 
multiplying the number of square feet in one side of the wall by 7, when 
the wall is one brick thick, by 14 when it is two bricks thick, and by 21, 
when it is three bricks thick, allowing for all openings. 

A perch of stone or masonry is 24} cu. ft. 

Concrete walls are estimated by the cubic yard, and the methods of 
measurement vary. Foundation walls are generally measured without 
regard to openings. When there are many openings some contractors 
allow one half for openings, and some make full allowance. 

261. Written 





7' 6" 
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3' 6" 



1. a. How many cubic feet does this wall contain? 
6. If 22 bricks make a cubic foot of wall, how many bricks 
are used in this wall ? 
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e. What do they cost at $6.30 per M.? 

d. At the same rate, what would be the cost of brick for a 
partition wall 50 ft. long, 11 ft. high, and 12 in. thick ? 

«. When 22 bricks 2" x 4" x 8" make a cubic foot of wall, 
how many cubic inches of mortar are used ? 

2. A house built in the form of a rectangle 36 ft. by 21 ft. 
has a cellar 8^ ft. deep. The cellar wall is 1 ft. 6 in. thick. 

a. Draw a plan of the cellar wall. 

h. Find the number of cubic feet to be paid for in the cellar 
wall, measuring around the outside, and making no allowance 
for the corners. 

e. If the cellar wall extends 3 ft. above the ground, how 
many cubic yards of earth were removed to make the cellar ? 

d. What was the cost of the brick at $6.50 per M for a 
partition wall 12 in. thick, from end to end' through the middle 
of the cellar, allowing 22 bricks for a cubic foot ? 

e. What was the cost of a Portland cement floor in one half 
of this cellar at 10 ^ per square foot ? 

3. Find the cost of the stone for a wall 297 ft. long, 8 ft. 
high, and 1^ ft. thick at $6.50 a cord (99 cu. ft.). 

4. A retaining wall is 220 ft. long and 8 ft. high. It has an 
average thickness of 3 ft. Find the cost of the stone used, at 
$ 5.40 per cord, a qord of stone making 99 cu. ft. of wall. 

5. Find the cost of the brick for a wall 120 ft. long, 12| in. 
thick, and 40 ft. high, at $6.50 per M, estimating 21 bricks for 
a cubic foot, and making no allowance for openings. 

6. Find the cost, at $9.50 per M, of a brick veneer 4 in. 
thick on the outside of a house measuring 45 ft. by 30 ft. and 
20 ft. high, making an allowance of 200 sq. ft. for doors and 
windows, and allowing 7 bricks for a square foot of surface. 
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FLOOR COVERING 

262. A yard of carpet or mat- 
ting is a yard of the length of the 
piece, as it is umolled, regardless 
of its width. 

The exact number o£ yards of mate- 
rial to be purchased for the coTering of 
any given floor is difficult to determine, 
because of the wast« in fitting, and in 
matchii^ figures. 

263. Oral 

1. A piece of carpet 1 yd. long and | yd. wide will cover 
how much surface? Draw it full size svd, 
on the blackboard. 

2. What is the area of this floor? 

3. If a yard of carpet | yd, wide 
will cover | of a square yard of floor, 
how many yards of such carpet will cover 18 sq. yd. of floor? 

4. How many yards of matting 1 yd. wide will cover the 
same floor? 

264. Written 

1. If this floor is covered with carpet | yd. wide, how many 
, strips, runaing lengthwise, must be 

purchased? 

Note. — When a part of the width of s 
strip is needed, a whole strip must generslly 
be pnrc based. 

2, How many yards of carpet must 
be purchased for this floor, allowing 



1 yd. for waste in matching? 
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3. Draw a diagram of each of the floors whose dimensions are 
given helow^ and compute the number of yards of material to be 
purchased to cover lY, running the strips the longer way of the floor : 





DiMBNSIOirS 


Width of Mate&iatj 


a. 


8J yd. X 5 yd. 


lyd. 


b. 


15 ft. X 3 yd. 


2 ft. 3 in. 


c. 


10| ft. X 18 ft. 


|yd. 


d. 


18 ft. X 24 ft. 6 in. 


lyd. 


e. 


17 ft. X 27 ft. 


36 in. 


/. 


9 ft. X 28 ft. 


|yd. 


9- 


13 ft. 3 in. X 15 ft. 


|yd. 


A. 


12 ft. X 16 ft. 


lyd. 


• 
I, 


19J ft. X 29 ft. 


|yd. 


• 


15 ft. 9 in. X 19 ft. 


2 ft. 3 in. 


k. 


11 ft. 3 in. X 14 ft. 


27 in. 


I 


20 ft. X 10 yd. 


lyd. 


m. 


16 yd. X 6 yd. 


54 in. 


n. 


20 ft. X 38 ft. 


|yd. 


0. 


16 ft. X 22 ft. 


lyd. 


P- 


15 ft. X 18 ft. 3 in. 


27 in. 


9- 


29 ft. X 16 ft. 6 in. 


|yd. 


r. 


14 ft. X 20 ft. 


fyd. 


s. 


13 ft. 8 in. X 19 ft. 6 in. 


lyd. 


t. 


6 yd. X 23 ft. 


H yd. 


u. 


100 ft. X 75 ft. 


1 ft. 8 in. 


V. 


31 yd. 2 in. x 13 yd. 1 ft. 6 in. 


iyd. 



4. What is the expense of covering a kitchen floor 12 ft. x 
13| ft. with inlaid linoleum at f 1.40 per square yard, allowing 
1| sq. yd. for waste in matching the pattern? 
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5. Find the cost of covering a porch floor 9 ft. by 30 ft. 
with plain cocoa matting 54 in. wide at 50 ^ a square yard. 

6. The living room of a summer cottage is 17 ft. x 24 ft., 
and the 'floor is covered with plain grass matting 1 yd. wide, 
laid so as to make no waste. (Which way must the strips 
run ?) Find the cost at iOjf a yard. 

7. Harold's bedroom is 10^ ft. x 13J- ft. It is covered with 
matting 1 yd. wide, costing 45/ a yard, pieced so as to make 
no waste except in turning under at the ends. Carpet paper, 
costing 5/ a square yard, is laid under the matting. Two 
6-yard pieces of braid, costing 2^ a yard, are used. Harold 

does the work, wasting ^ yd. of 

matting and ^ sq. yd. of paper. 
a. What is the entire cost? • 
6. Draw a diagram of the room 

showing how the matting is laid 

and pieced. 



19'9" 






: 

\ 








1 








16' 






I 








L 




1 

j 








• 


* 




\ 

\ 



8. This rug is made of Royal 
Wilton carpet costing ^$2.60 a 
yard. The making and sizing cost 
12^/ a yard. 22 yd. of carpet 
braid were used at a cost of 5/ a yard, sewed on. Find the 
entire cost of the rug, allowing | yd. for waste in matching the 
pattern. 

9. An office floor 18' x 27' is covered with inlaid linoleum 
\\ yd. wide. Find its cost at $1.40 per square yard, allowing 
one square yard for matching. 

10. Measure your schoolroom and compute the cost of carpet- 
ing a room of the same size with velvet carpet \ yd. wide at 
.30 per yard. 



MEASUREMENTS: FLOOR COVERING 



167 



This is Lucy's room drawn to the 
scale of 4" = 1'. 



U. a. What would a 
hard-wood floor iu this 
room cost at 16|/ per 
square foot ? 

b. Find the cost of 
carpeting this room with 
three-ply ingrain carpet 
1 yd. wide at 90^ per 
yard, paying 5 ^ per yard 
for making and laying, 
and 5/^ per square yard 
for carpet paper. 

c. Find the cost of 
cleaning the carpet at 8 ^ 
per square yard. 

12. A room is 20 ft. 
long and 18 ft. wide. 

a. Find the cost of carpeting the floor with Brussels carpet, 
27 in. wide, at $1.25 per yard, adding 8 cents a yard for mak- 
ing and laying, and allowing IJ^ yd. for waste in matching 
figures. 

6. Find the cost of covering the floor with matting one yard 
wide, at 60 /^ a yard, adding 7 /^ a yard for laying and allowing 
nothing for waste. 

13. Find the cost of carpeting a floor 16' 6" x 14' with ingrain 
carpet, 1 yd. wide, at f .75 a yard, allowing IJ yd. for waste in 
matching, and covering the floor first with carpet paper at 4 /^ 
a square yard. 

14. A room is 45 ft. by 25 ft. ^ How many yards of carpet 
I yd. wide are needed to cover the floor, running the strips so 
as not to divide a strip ? 
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PLASTERING 

265. There is among builders no universal rule for comput- 
ing the amount of plastering in the walls and ceilings of a 
building. Some contractors deduct the entire surface of open- 
ings, such as doors, windows, etc., and some only one half of 
such surface. 



266. Written 

1. The scale of this drawing is -j^ " = 
1'. Make a drawing like this, using ^" 
for 1'. Cut it out, and fold it on the 
dotted lines, making the model of a room. 




a. What is the entire length of the end and side walls ? 
What is the height ? 

h. How many square feet are there in all the walls ? 

c. How many square feet are there in the ceiling ? 

d. How many square feet are there in the walls and ceiling 
together ? 

e. How many square yards are there in all ? 

/. What will it cost to lath and plaster this room at 35 cents 
a square yard, taking out 5§ square yards for openings ? 

2. a. What will it cost to lath and plaster a room 15' by 18' 
and 9' high at $.30 a square yard, allowing 10 sq. yd. for doors 
and windows ? 6. What will it cost at $.28 a square yard, 
making no allowances ? 
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3. Measure your schoolroom to the nearest half, third, or 
fourth of a foot, and estimate the cost of lathing and plastering 
it at 40 ^ a square yard. Allow 3 sq. yd. for each door and 
window. 

4-5. Measure two rooms in your house. Find the cost of 
plastering the walls at 30 cents a square yard, allowing 2 sq. yd. 
for each door and each window. Bring your work to school. 

6. Find the cost of lathing and plastering the walls and ceil- 
ings of a room 27 ft. by 18 ft. and 9J ft. high, allowing for 
4 windows, each 3 ft. by 6 ft., and 3 doors, each 3 ft. by 8 ft., 
at 32 cents per square yard. 

7. A schoolroom is 40 ft, square and 14 ft. high. The 
wainscoting is 3 ft. 8 in. high. 

a. Find the cost of lathing and plastering the four walls at 
38^ per square yard, making full allowance for 10 windows 
4 ft. X 7| ft., and no allowance for doors. 

b. Find the cost of a steel ceiling for this room at 9^ per 
square foot. 

8. Find the cost of lathing and plastering the walls and 
ceiling of a room 19 ft. by 36 ft. and 12 ft. high at 36^ per 
square yard, making one half allowance for 3 doors each 3 ft. 
8 in. by 8 ft., and six windows each 4 ft. by 7^ ft. 

9. Measure the plastered parts of your schoolroom to the 
nearest half of a foot. 

a. Find the cost of metal laths at 18^ a square yard, suf- 
ficient for this room, making full allowance for doors and 
windows. 

6. If a contractor received 60^ per square yard for lathing 
and plastering the room, using the answer to question a for the 
cost of the laths, find what the labor and the remaining ma- 
terials cost. 
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WALL COVERINGS 

267. A roll of figured wall paper is usually 8 yards long and 
J yard wide. How many square yards of paper does it contain? 

Ingrain paper is 80 inches wide. 

Paper bangers generally estimate that a roll of paper will 
cover from 30 to 34 square feet, after allowing for waste. 
Woven wall coverings are sold by the square yard. 

268. Written 

1. Fanny's mother wished to decorate a room in her house, 
and Fanny estimated the cost. The dimensions were 16 ft. by 
21 ft., and 9 ft. 9 in. high. There were 2 doors and 3 windows, 
each estimated at 2 sq. yd. 

a. The paper was estimated to cover 30 sq. ft. per roll. 
How many rolls were needed for the walls ? (You cannot buy 
a part of a roll.) 

b. What would the paper cost at 25^ a roll? 

c. The molding to extend all around the room at the top of 
the walls was sold only in 12-foot lengths, and cost 4|^)^ a 
foot. What would it cost? 

d. In preparation for tinting, the ceiling was to be lined 
with paper at 10^ a roll of 30 sq. ft. What would this paper 
cost? 

e. They expected to use two packages of tinting material 
costing 30^ a package; the putty, glue, flour, etc., were esti- 
mated at 65 ^ ; and the labor at two days' work for two men 
at $3.50 per day for each man. What should have been the 
total of Fannv's estimate ? 

f. If they decide to add to the ceiling some relief work 
which costs $3.81, and the men can put it on in J of a day, 
how much must Fanny add to her estimate? 
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2. Before being tinted, a ceiling 12' x 17' was covered with 
sheeting 2 yd. wide. What did the sheeting cost at 25^ a 
lineal yard? 

3. a. How much money is needed to buy, at 40^ a square 
yard, enough crash to cover the side walls of a room 18' x 32' 
and 10 ft. high, allowing 190 sq. ft. for baseboard and open- 
ings, and not purchasing a fraction of a square yard ? 

b. What would it cost to paint the walls and ceiling of this 
room at S$. 23 a square yard ? 

4. Estimate the cost of painting the walls and ceiling of 
your schoolroom at $.25 a square yard. 

5. A room 22' x 16 J' and 10 feet high was papered entirely 
with figured wall paper costing 30 cents a roll. 

A molding costing 5 cents a lineal foot extended around the 
top of the wall. Two men did the work in one day and re- 
ceived $3.75 each. 

a. Find the cost of decorating the room, allowing for one 
window 4J ft. by 6 ft., two windows 3 ft. 4 in. by 6 ft., and 
a baseboard 12 in. high, and estimating a roll of paper to cover 
32 square feet of surface. 

b. How much would the ceiling have cost if, instead of being 
prepared, it had been covered with prepared muslin costing 20 
cents a square yard and tinted with material costing 45 cents 
and requiring 1 day's labor for two men? 

6. a. Select a room in your own home. Find the cost of 
decorating it as your mother would like to have it done. Ask 
her what she would like to have put on the walls; then you 
make the measurements, compute the amount of material and 
labor, and the cost. 

b. Decorate in the same way a room 15 ft. long, 12 ft. wide, 
and 9 ft. high. 
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LUMBER MEASURE 

269. A piece of wood 1 ft. long, 1 ft. wide, and 1 in. thick 
is a board foot (bd. ft.). 

To THE Teacher. — As material for this lesson, a real board foot— a 
piece of board exactly 1 ft. long, 1 ft. wide, and 1 in. thick — should be pro- 
vided. Refer to it in obtaining answers to the oral questions below and 
whenever pupils seem to answer wide of the mark in this subject. This is 
very important. 

270. Oral 

1. How many inches long is a board foot? How many 
inches wide? How many cubic intjhes does a board foot 
contain ? 

2. How many board feet piled one upon another would make 
a cubic foot ? Show with your hands how wide, long, and high 
this pile would be. 

3. A board 1 in. thick, 1 ft. wide, and 6 ft. long contains 
how many board feet ? Draw it full size on the blackboard, 
and mark off the board feet. 

4. If the board in question 3 were twice as thick, how many 
board feet would it contain ? How many inches thick would 
it be? 

5. If it were five times as thick, how many board feet would 
it contain? 

6. How many board feet are there in a piece of board 1 ft. 
wide, 16 ft. long, and 1 in. thick? 

7. If this piece of lumber were 2 in. thick, ho^y many board 
feet would it contain ? 3 in. ? 4 in. ? 6 in. ? 6 in. ? 

8. A piece of inch board 3 ft. long must be how wide to con- 
tain 1 bd. ft. 
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9. A cubic foot of wood could be sawed into how many 
board feet if there were no waste in sawing? The number of 
board feet in any piece of lumber is how many times as great 
as the number of cubic feet ? 

271. We may find the number of board feet in a. piece of 
lumber by multiplying the number of cubic feet by 12. The 
rule commonly used by dealers and mechanics gives the same 
result, and is stated as follows : 

To find the number of hoard feet in any piece of lumber^ mul- 
tiply together its three dimensions^ two of them expressed in feet 
and the other in inches. 

Lumber that is less than 1 in. thick is counted as 1 in. thick 
in measuring. 

272. Oral 

1. About how many feet of lumber (board feet) are there in 
the top of your desk ? The teacher's desk ? One end of the 
bookcase ? The cupboard door ? All 

the shelves in the bookcase ? 

2. How much lumber is used in 
making this box with cover ? (Take 
outside measurements.) 

3. Estimate the amount of lum- 
ber in a cubical box, including the 
cover, made of J-inch lumber, the 
length of the box being three feet. 

4. The door in this hayloft is 
4|'x4\ Two battens across the 
inside are 4' x 6". How many feet 
of lumber are used in the door, the 
lumber being 1" thick ? 
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KEY TO ILLUSTBATIOS 



a. Oulsid« atuddit^ 

b. Raftera 

c. Plates 

d. Ceiling joists 

de. Second floor joista 

def. First floor joists 



g. Girder 

A. Sills 

i. Sheathing 

J. Partition studs 

k. Partition heiuls 

I. Piers 



m. Fonndation 

1. The cost of 25 planks each 16 ft. long, 11 in. wide, aud 3 
in. thick, at $28 per thousand feet, may be found thus : 

2. What is the cost of 8 sticks of timber each 36 ft. long, 
10 in. wide, 8 in. thick, at $28 per M. ? 
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273. Written 

1. How many board feet are there in a piece of timber 
18' X 16" X 3" ? (18' X ^1' X 3" = bd. ft.) 

2. The floor of a tent 12 ft. by 16 ft. is made of boards 
1 in. thick laid close together, a. How many feet of lumber 
are used ? b. How much is it worth at $ 80 per M. (thousand 
feet) ? 



3. 



a. Find the number of feet of lumber in this stick. Walk 
as far on the floor as the length of this piece of timber. 
Show with your hands how high it is. Show how wide it is. 
How many feet of lumber does it contain ? 

6. What are twenty such sticks worth at f 26 per M. ? 

4. 





a. Find the amount of lumber in this plank, b. Find the 
cost of ten such planks at $ 30 per M. 

5. The floor of your schoolroom is J in. thick, a. If no 
allowance is made for sawing and matching, how many feet of 
lumber are there in the floor? b. If ^ of the lumber was 
wasted in sawing and matching, the floor contains only ^ of the 
lumber that was bought. How much lumber was bought? 
e. What did it cost at $ 42 per 

M.? 

6. A fence like this, 6 ft. high, 
extends around two sides and one 
end of a rectangular garden 40 

ft. by 55 ft. Draw a diagram of the garden, a. How many feet 
of boards were used ? b. How much did they cost at $ 27 per M. ? 
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7. The floor of this bridge is 14 ft. bj 8 ft., and made of oak 

planks 3 in. thick. What 

did they cost at $45 per M. ? 

8. Is there a board fence 

at the rear or side of your 

school ground ? If so, find 

the number of feet of boards 

1 it, as a part of to-morrow's lesson. 

9. Find the cant of each of the following quantities of lumber : 

Ndhbbb or PiBCES DxHBHsraNS Paici rea M. 



a. 


21 


3" X 12" X 18' 


$24 


I. 


10 


4" X 6" X 20" 


$26 


c. 


75 


2" X 4" X 20' 


»26 


d. 


6 


10" X 14" X SO' 


»32 


e. 


3 


11" X 11" X 10' 


»35 


/■ 


49 


1" X 6" X 16' 


«I30 


9- 


60 


2" X 10" X 14' 


124 


h. 


72 


2" X 8" X 14' 


»24 


i. 


56 


2" X 6" X 14' 


»25 


3- 


121 


J"x 8"xl2' 


*28 


h 


2 


6" X 10" X 22' 


S25 


I. 


i 


6" X 10" X 16' 


• 25 


IT.. 


4 


2" X 8" X 18' 


$26 


». 


8 


2J-" X 8" X 14' 


»27 


0. 


16 


}" X 10" X 12' 


«40 


p- 


7 


^" X 8" X 16' 


S45 


1- 


600 


J" X 61" X 10' 


«42 
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10. Find the cost of the following bill of lumber : 
Note. — M. stands for thousand feet. 

4 sills 6" X 10" X 16', f 27 per M. 

2 siUs 6" X 10" X 18', $ 27 per M. 

1 girder 8" x 10" x 18', $ 27 per M . 

26 rafters 2"x 6" x 14', * 27 per M. 

60 pieces of studding 2" x 4" x 16', $ 27 per M. 
Flooring for three floors 18' x 30' x f", *38 per M. 
2000 feet of sheathing, $ 30 per M. 
200 feet of casings, $ 45 per M, 

U. What is the cost of 10 joists, each 16 ft. long, 10 in. wide, 
and 3 in. thick, at $ 26 per M. ? 

12. A builder bought 425 half-inch boards 16 ft. long and 2| 
in. wide. How many feet of lumber did he buy ? 

13. How many board feet are there in 24 joists 16' x 14" x 3"? 

14. How many feet of 2-inch plank will cover a barn floor 
20 ft. wide and 60 ft. long ? 

15. a. These figures represent one end and 
one side of a building covered with clap- 
boards f of an inch thick that cost $36 per 
M. Allowing J of all the lumber purchased, 
for waste in cutting and overlapping, how g 
much did the clapboards for this building 
cost? 

Hint. — If there were no waste, how much lumber 
would be needed? This is what part of the lumber 
purchased, when f of the lumber purchased is wasted ? 

J. The rafters are 20' x 2" 
X 6", and 25 rafters are used 
on each side of the roof. How 
much did they cost at $ 27 per M. ? 
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e. The roof-boards are nailed to the rafters, with spaces be- 
tween the boards, so that only | of the surface of the roof is 
covered with boards. What is the cost of the toof-boards for 
the roof of this building at $24 per M.? 

ESTIMATING SHINGLES 

274. Oral 

1. In measuring shingles, the average width of the shingles 
is supposed to be 4 inches. The length varies, but they are 

always laid so that more than 
two thirds of the shiiigle is 
covered by the courses of shin- 
gles above. If they are laid 
so that 5 inches of the length 
are exposed to the weather, 
a shingle 4 inches wide will really make how many square 
inches of roof? 1000 shingles will make how many square 
inches of roof ? 

2. When shingles are laid 6 inches to the weather, each 
shingle will make how many square inches of roof ? How 
many shingles will make one square foot of roof ? How many 
shingles are required for one square (100 square feet) of roof? 

3. When shingles are laid 4^ inches to the weather, one 
shingle makes how man}' square inches of roof ? How many 
shingles will make one square foot of roof? One square of 
roof? 

275. WHtten 

1. a. How many shingles laid 6 inches to the weather are 
required for one square foot of roof ? b. For one square of 
roof ? c. For a roof 20 ft. long, each slanting side of which 
measures 9 ft. in width? 
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2. Find the cost of the shingles for 
this roof at $4.50 per M. (1000 shingles), y^ 
estimating that 675 shingles will make 
one square of roof. 

3. Find the cost of the shingles for a roof 36 ft. long, each 
slanting side 19 ft. wide; the shingles being laid so that 
seven shingles make one square foot of roof, and costing 9^5.20 
per M. 

4. A shed roof 18' x 40' slants only one way. Find the cost 
of the shingles required for it at $4.80 per M., the shingles 
being laid so that 7^ shingles make one square foot of roof. 

5. Find the cost of the shingles at $ 6 per M. to cover 15 
squares of roof, the shingles being laid 6 inches to the weather. 

6. The shingles for a roof cost $68.25. Each side of the 
roof measured 25 ft. by 35 ft., and the shingles were laid so that 
6| shingles made a square foot of roof. Find the price per M. 

VOLUME AND CAPACITY 
276. Oral 

1. In what denominations are measures of volume expressed? 
Measures of capacity ? 

2. One gallon is equal to how many cubic inches ? 

3. One bushel is equal to how many cubic inches ? 

4. When the volume, in cubic inches, of a tank, cistern, or 
cask, is known, how may its capacity in gallons be found ? 

5. When the volume, in cubic inches, of a box, bin, or barrel, 
is known, how may its capacity in bushels be found ? 

6. What are the prime factors of 231 ? 

7. How may we find the capacity of a bin in bushels, when 
we know its dimensions in inches ? In feet ? 
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8. When we know the capacity of a bin in bushels, how may 
we find its volume in cubic inches ? In cubic feet ? 

9. A rectangular tin can 7 in. by 8 in. by 11 in. will hold 
how many liquid quarts ? 

10. The volume of a bin is 215,042 cubic inches. How many 
bushels will it hold ? 

11. The volume of a keg is 2310 cubic inches. How many 
gallons will it hold ? 

12. What is the volume of a cask that holds 100 gallons ? 

13. The volume of a rectangular solid is the product of how 
many dimensions ? 

14. The dimensions are what of the volume ? 

15. When three factors are known, how may their product 
be obtained ? 

16. When a product and two of its three factors are known, 
how may the other factor be found ? 

17. When the dimensions of a rectangular solid are known, 
how may its volume be found ? 

18. When the volume and two dimensions of a rectangular 
solid are known, how may the other dimension be found ? 

19. A box 6 in. by 8 in. must be how deep to contain 96 
cu. in. ? 

20. A box 5" X 5" X ? contains 100 cu. in. 

21. A box ? X 11" X 3" holds 231 cu. in. 

22. A box 7" X ? X 3" holds 231 cu. in. 

23. A rectangular tin box is 11 inches long and 7 inches wide 
and holds a gallon. How deep is it ? 
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277. WriUen 

1. Find in gallons the capacity of a cistern 11 ft. square 
and 6 ft. deep. 

2. Find to the nearest hundredth (a) the number of gallons 
that are equivalent to one cubic foot ; (6) the number of 
bushels that are equivalent to one cubic foot. 

3. Find to the nearest hundredth the number of gallons that 
are equivalent to one bushel. 

4. A box car is 33 ft. long, 8 ft. 8 in. wide, and 7 ft. 6 in. high, 
inside measure. It is strong enough to carry 30 tons. A 
bushel of corn weighs 60 pounds. 

a. How many bushels of corn can the car carry ? 
Ik How many cubic feet (to the nearest tenth of a cubic 
foot) will the load occupy ? 

c. How many cubic feet of space will be left unoccupied? 

d, A bushel of oats weighs 32 pounds. How much space, 
to the nearest t«nth of a cubic foot, will be left when the car 
contains 20 tons of oats ? (Allow 1^ cu. ft. for a bushel.) 

5. A cellar 35 ft. long and 21 ft. wide was flooded, during 
a storm, to a depth of 3 ft. 8 in. What was the cost of pump- 
ing out the water at $.03 a barrel ? 

6. A watering trough in the form of a rectangular box is 
11 ft. long, 18 in. wide, and 14 in. deep. How many barrels, 
of water will it hold? (Result correct to hundredths.) 

7. A farmer, having ten 44-gallon casks, used them for 
storing wheat. How many bushels of wheat could he store in 
them ? (Result correct to hundredths.) 

8. I have in my attic a rectangular copper water tank 14 ft. 
by 9 ft., into which the rain-water from the roof is carried. 
During a shower, the tank was filled to a depth of 11 inches. 
How many barrels of water ran into it ? 
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9. A reservoir from which a city is supplied with water has 
a surface of 35 acres. If no water ran into it, the surface of 
the water would be lowered 5 inches a day by the pipes that 
supply the city. How many gallons are used daily ? 

10. A teamster wanted to know how many gallons of water 
he could carry in his watering-pail. He had no measure except 
a foot rule. He measured a feed box and found the inside 
dimensions to be : length 2 ft. 9 in., width 1 ft. 9 in., depth 1 ft. 
He filled the pail with oats and emptied them into the box, 
repeating the process till the box was full. The box held twelve 
pails of oats. Find, (a), the volume of the box in cubic inches, 
(6), the volume of the pail, (<?), the capacity of the pail in gallons. 

U. Some boys found a bowlder, and guessed the number of 
cubic inches of stone that it contained. To find which was the 
best guesser, they filled a large pail with water and set it in an 
empty washtub. Then they placed the bowlder in the pail of 
water so that the bowlder was entirely submerged, and found 
that 6 qt. 1 pt. of water had run over into the washtub. The 
nearest guess was 350 cu. in. Was it too large, or too small, 
and how much ? 

12. A cubic foot of water weighs 62^ lb. What is the 
weight of a gallon of water ? (Correct to 3 dec. places.) 

13. The water displaced by a floating body weighs the same 
as the floating body. A log containing 20 cu. ft. of wood, float- 
ing in a stream, was three fourths under water. 

a. How many gallons of water did it displace? (2 dec. places.) 

b. What was its weight? 

14. My house covers a surface equivalent to a rectangle 
20' X 40'. During a rain storm, water fell to an average depth 
of .8 of an inch, according to the record at our weather station. 
How many barrels of water fell on my roof ? (2 dec. places.) 
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15. A farmer's wagon box was 3 ft. 4 in. wide, 16 ft. 6 in. 
long, and 20 in. deep. Find, to the nearest tenth, the number 
of bushels that it holds. 

16. A wagon box 12 fj. long and 3 ft. 6 in. wide holds 40 
bushels. Find its depth to the nearest tenth of an inch. 

17. A fruit grower made some bushel crates that were 2 ft. 
long and 1 ft. deep. Find their width to the nearest tenth of 
an inch. 

18. An aquarium is 7 ft. long and 22 in. wide. 

a. When it contains 40 gallons of water, how deep is the 
water ? 

b. How deep is the water when it contains one hogshead of 
water ? 

e. When the water is two feet deep, how many gallons does 
the aquarium contain ? 

d. When the water is 8.64 in. deep, how many pounds of 
water are there in the aquarium ? (See Question 12.) 

19. How many barrels of water will a rectangular cistern 
6' X 5' X 4 J' hold ? 

REVIEW AND PRACTICE 
278. Oral 

1. ReadCLI; MCMIX; CDLXXXVIII; CCXVI. 

2. Read 10.0010; 100.00100; 101.00001; 101.100. 

3. Give results rapidly : 

38 + 45; 98-79; 98 + 34; 78x99; 60x80; 1.047x100-, 
96 X 25; 315 x .33J; 12 x 25 ; 1300 -^ 25; 48 x 125; 
428.3 -5- 1000 ; 125 x 2000 ; 360,000 -- 400. 

4. What is the smallest number that exactly contains 2, 3, 
4, 6, and 8 ? 
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5. What is the largest number that will exactly divide 45, 
60, and 75 ? 

6. Name four powers of 10. 

7. How is the value of a figure affected by moving it three 
places to the left ? 

8. Of what number are 5, 2, and 13 the prime factors ? 

9. The product of two or more numbers is found by what 
operation ? 

10. One of the two factors of a number is found by what 
operation, when the product and the other factor are known ? 

11. Describe two tests for examples in subtraction. 

12. The product of three factors contains five decimal 
places. One of the factors has three decimal places and an- 
other two. How many decimal places has the third factor ? 

13. 3 + 18 -+-6-2x3=? 

14. How can you tell whether a number is divisible by 

(a) 2, (6) 3, (c) 4, (d) 5, (e) 6, (/) 8, ig) 10, (A) 9? 

15. The sum of the digits in a number is 27. What num- 
bers will divide it ? 

16. The sum of the digits in a number is 18 and the figure in 
units' place is 8. What numbers will divide it ? 

17. The figure in units' place in a given number is 7. What 
kind of numbers will not divide the given number ? 

18. Name a number that has no factor but itself and one. 
What kind of number is it ? 

19. Reduce to simplest form : 

4!' ¥' II' \h ¥> \h ih W- 

20. Change ^ to a fraction whose denominator is 81. 

21. What is the cost of 48 horses at $125 each ? 
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22. The average price per dozen paid for eggs by an egg 
buyer during a season was f .16J. At that rate, what did he 
pay for 1000 dozen ? How many eggs could he buy for %100? 

23. A merchant bought 700 yards of damaged cloth at $.14^ 
a yard. He sold 200 yards of it at |J.50 a yard, and the rest at 
$.10 a yard. How much did he gain? 

24. Name six parts that a bill should contain. 

25. A gallon of spirits of camphor will fill how many 8-ounce 
bottles ? 

26. A stationer bought paper at $1.00 a ream and sold it at 
$.20 a quire. How much did he gain on 10 reams? 

27. How many degrees are there in all the angles of a 
rectangle ? 

28. Eighteen straight lines are drawn from the center to the 
circumference of a circle, making equal angles at the center. 
What is the size of each angle ? What is the size of each arc 
formed in the circumference ? 

29. What U. S. coin is most nearly like the English shilling ? 

30. What German coin is most nearly like the U. S. 25-cent 
piece ? 

31. What is the silver piece, coined in this country, whose 
value is most nearly like that of the franc ? 

32. What is the area of a triangle whose base and altitude 
are respectively 26 rods and 20 rods ? 

33. The area of a triangle is 5 acres. What is the area of a 
parallelogram having the same base and altitude ? 

34. A pile of stove-wood is 12 ft. long and 8 ft. high. 
What is it worth at $2.50 a cord ? 
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35. How many strips of carpet 27 in. wide, running length- 
wise of the room, are required to carpet a room 9 ft. wide ? 

36. A^ piece of timber 1 ft. square and 20 ft. long contains 
how many board feet ? 

37. The volume of a grain bin is 2,160,420 cubic inches. 
How many bushels of grain will it hold ? 

38. Make and solve a problem that requires multiplication 
of fractions. 

39. Make and solve a problem that requires reduction of 
denominate numbers. 

40. Make and solve a problem about capacity or volume. 

41. $75 worth of steel wire will make $1000 worth of 
needles. How much is the value of the wire increased by be- 
ing made into needles ? 

42. A man can drill 60,000 needle-eyes in a week. That is 
how many per day ? How many per hour, if he works eight 
hours a day ? 

43. If 750,000 medium-sized needles weigh 1 cwt., how many 
would it take to make a pound ? 

44. 112 sheets of 14" x 20" IC tin roofing weigh 107 pounds. 
What is the weight of 560 such plates ? Of 56 such plates ? 

45. (Ideas of Proportion.) a. 10 is how many times 2| ? 

b. If 2J quarts of berries weigh 4J lb., what will 10 quarts 
weigh ? 

c. How many quarts will weigh 9 lb. ? 

d. What will 15 quarts weigh ? 

46. If a boy can carry 150 apples weighing 3 ounces apiece, 
how many apples weighing 9 ounces apiece can he carry? 
1^ ounces ? 
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47. What will 4 doz. steel screws cost at 15/ a gross ? 

48. If 3 boys can shovel a walk in 15 minutes, how long 
should it take one boy ? 

49. When 3 eggs cost 5 cents, what is the cost per dozen ? 

50. A rectangle 18 in. by 2 in. contains what fraction of a 
square foot of surface ? 

51. ^ of 25 is what part of 30 ? 

52. Give results : 4 J — | ; J of f ; 4 — 1|. 

53. A man had a sum of money. He earned ^ as much and 
then had $9. How much had he at first ? 

54. ^ inch is what part of a foot ? 

55. 40 rd. are what part of a mile ? 

56. 40 sq. rd. are what part of an acre ? 

57. How many boys are there in a class of 45 pupils if ^ of 
the pupils are girls ? 

58. How many cubic feet of stone are there in a stone wall 
8' X 4' X 2' ? 

59. Ethel cut 20 roses one morning, of which 40 % were red. 
How many red roses did she cut ? 

60. One dozen is what per cent of one gross ? 

61. A peddler sold 36 pencils at the rate of 2 for 5 cents. 
What did he receive ? 

62. 48-*-3 + 36-.50 = ? 

63. 28 days are called a lunar month. One week is what 
per cent of a lunar month ? 

64. How many days were there in February, 1906 ? In Feb- 
ruary, 1493 ? 
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279. Written 

This table, compiled from the records of the United States 
Weather Bureau, shows in inches the average precipitation of 
moisture for each month of the year in different sections of the 
country. 
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1-14. Find, to the nearest hundredth, the average monthly 
precipitation in each of the cities named. Can you do it in 30 
minutes, testing your work ? 

15. The population of the Japanese Empire is 42,352,620, 
and of the Russian Empire 128,932,173 according to a recent 
census. Find the difference between them. 

« 

16. The earth, in its revolution around the sun, passes 
through space at the rate of about 19 miles a second. How far 
does it travel during a 30-minute recitation in arithmetic ? 

17. Multiply 2496 by 329 and write each partial product in 
words. 
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18. a. How many years and days, taking no account of the 
extra day in leap year, would be required for a railroad train, 
traveling day and night at a uniform rate of 50 miles per hour, 
to travel 93,000,000 miles, the approximate distance from the 
earth to the sun ? 

b. The planet Neptune is about three times as far from the 
sun as the earth is. Using the answer to a, find the time in 
which such a train could travel a distance equal to that from 
the sun to Neptune. 

19. A newspaper, folded into four leaves, each 17" x 24" in 
size, has seven columns on a page. The average number of 
copies of this paper printed per day during the twenty-seven 
week-days of January, 1908, was 48,400. 

a. How many columns were printed ? 

b. If all these papers were spread out in single sheets, how 
many acres of land would they cover? (Indicate and cancel.) 

20. (94.7 + 8.456 + 37.92 x 84 - 93.6 -f- 1.8) -+■ liX^TM: 

21. ^The roof of my barn is sixty feet long. The slant 
height, from the eaves to the ridge, is 25 feet on each side. It 
is covered with redwood shingles costing $4.50 per M, laid 
4 inches to the weather. 7J pounds of nails were used with 
each thousand shingles and cost $2.90 per hundredweight. 
The men who laid the shingles averaged 1350 shingles per day 
for each man, and received $3.00 each, per day. 

a. What did the shingles c. What did the labor cost ? 
cost ? d. What did the roof cost ? 

b. What did the nails cost ? 

22. Find the prime factors of 4503. 

23. Determine which of the following numbers are com- 
posite : 529, 403, 143, 397, 1943, 407. 
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24. A tile roof is 40 ft. long and 15 ft. 6 in. from eaves to 
ridge on each side. 

a. What was its cost at $13.80 per square? 
6. What is the weight of the tile in tons, if 975 lb. of tile 
will make a square of roof ? 

25. A factory roof is made of sheets of tin 20" by 28". To 
make the seams, 2| inches are taken from the width, and | of 
an inch from the length of each sheet. 

a. How many square inches of roof will one sheet make ? 
h. How many sheets will make a square of roof ? 

26. Reduce ^{|f J to a fraction whose numerator and de- 
nominator are prime to each other. 

28. Multiply in the shortest way : 

a. 8697 by .33^. /. 4807 by 60,000. 

6. 9456 by .25. g. 817 by 25. 

e. 793,051 by .14f . h. 9796 by .125. 

d. 6050 by .125. i. 8796 by 16|. 

e. 89,764 by 99. j. 74,583 by llf 

29. Divide in the shortest way : 

a. 39,474 by 25. /. 42,835 by 14f . 

b. 9,726,250 by 125. g. 7648 by .25. 

c. 9438 by 33 J. A. 93,042 by .33^. 

d. 8753 by .16f. i. 9843 by '.14f 

e. 93,742 by 16§. j. 86,728 by 16,000. 

30. Find the smallest number that will exactly contain 24, 
42, 54, and 360. 

31. How many fathoms deep is the ocean at a place where 
a sounding line one third of a mile long will just reach the 
bottom ? 



/■ 
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32. Find the number of seconds in a solar year. 

33. Make out a bill containing 3 debit and 2 credit items, 
your teacher being the debtor and you the creditor. Receipt 
the bill in full after computing the balance. 

34. The surveyor found a rectangular piece of land to be 
2640 feet long and 880 feet wide. How many acres did it 
contain ? 

35. Find the cost of a flat tin roof 32' x 24' at §9.60 per 
square. 

36. a. Find the exact number of days from the ninth day of 
last January to the present time. 

6. How many days have passed since the last Fourth of July? 
c. How many days will elapse between now and the next 
Memorial Day ? 

37. What is the value of a pile of uncut building stone, 
33' by 6' by 3', at $ 6 per cord (99 cu. ft.) ? 

38. It requires 4 cu. ft. of water to run the motor of our 
washing machine ten minutes. 

a. How much water is used in 2 hr. ? 

6. If the motor runs two hours every week, what is the 
annual cost of the water used, at 14 r per 100 cu. ft. ? 

c. How many gallons of water are used ? 

d. If all the water used for this purpose during a year 
were collected in a tank 12 ft. by 13 ft., how deep would tlie 
water be ? 

39. \ of 72 is ^f of what number ? 

40. Mrs. Hill's new curtains cost $85.40. This was § as 
much as her carpets cost. What was the cost of both curtains 
and carpets ? 
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41. In one year 200,000 typewriting macliiiiea costing 
$12,500,000 were made in the United States by 10,000 men. 

a. What was the average cost of the raacliines ? 

b. At the average rate, how many men were needed to 
conduct a factory that turned out 20,000 machines in a 
year? 

c. If the labor was all but 40% of the cost of the machines, 
what was the expense for labor in making 327 machines ? 

d. 1440 o£ these machines were shipped to Mexico. If 
they were sold in Mexico at an average price of $95 apiece, 
how much more did they bring than the cost of manufacture ? 

42. One of the machines in the picture has 76 keys, and 
the other two have each 42 keys. If each of the three factories 
where these machines are made can turn out 50 complete ma- 
chines in a day, how many key tops are needed to supply the 
three factories for one week ? 

43. Mnd the artoi of trianglet having the following dimen- 
lions : 

a. Base 28 rd., alt. 46 rd. c. Base 16 in., alt. 42 in. 

6. Base 19 yd., alt. 23 yd. d. Base 64 ft., alt. 47J ft. 

44. Find the altitude of a triangle whose base is 18 ft. and 
whose area is 72 sq. ft. 

45. Find the base of a triangle whose area is 600 sq. rd. and 
whose altitude is 80 rd. 
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46. This gable is covered with shingles 
that costS5.50per M. If 8 shingles cover 
a square foot, what did the shingles cost ? 

47. What are the weekly wages of a girl 
r.'ho finishes 4800 buttonholes a day, if she 
receives IJ cents per dozen garment^ and 
each garuient contains three buttonholes ' 

48. John Milton was born Dec. 9, 1608, 
and died Nov. 8, 1675. "What was his age at his death ? 

49. The battle of Bull Run was fought July 21, 1861. How 
loi^ ago was that ? 




Whkat Blockadb in t> 

SO. In two years the United States exported 154 million 
bu. of wheat. 

a. In how many days would 1000 threshing machines thresh 
this wheat if each machine threshes 1-375 bu. per day ? 

b. How many grain cara would carry this wheat if a car 
can carry 700 bushels ? 

e. If a bushel of wheat weighs 60 lb., how many tons would 
each carload weigh ? 

d. Allowing 33 ft. for the length of each car, a train must 
be how long to carry the entire quantity of wheat '( 
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51. 48 fo of tho yield of wheat in a western township in one 
year amounted to 73,728 bu. 

a. What was the entire yield of this township ? 

A. If the average yield waa 20 bu. per acre, and 50% of 
the land was sown to wheat, how many acres of land were there 
in the township ? 

c. If the township was a rectangle 6 mi, long, how wide was it? 

52. How many days elapsed from President McKinley's sec- 
ond inauguration, March 4, 1901, to his death, Sept. 14, 1901 ? 

53. The distance from Covington, Ky., to New York is 996 
miles. If you leave Covington at 1.30 p.m. (New York time), 
May 1, and travel toward New York at an average rate of 
30 mi. per hour, at what time will you arrive at New York ? 

54. How many yards of carpet 32 in. wide must be bought 
for a room 18' x 16' ? 

55. Find the cost of the paper at 22 ^ a roll for the four walb 
of a room that is 9 ft. 6 in. high, 21 ft. long, and 15 ft. wide, 
making allowance for a baseboard 9 in. wide all around the 
room, and for two doors and three windows, each 3 ft. by 
7J ft. Estimate a roll of paper to cover 30 sq. ft. 
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PROFIT AND LOSS 

280. When property is sold for more or less than it cost, the 
gain or loss is cdways computed as a certain per cent of the cost. 

Each of the following expressions, when used in a problem, means that 
the profit or gain is 10% of the cost : 

At a profit of 10%; at 10% gain ; at 10% above cost ; at an advance of 10%. 

281. Oral 

1. A book that cost $5 was sold at a gain of 25%. What 
was the gain ? 

Statement of Relation : 25% of f 5 = gain. 

Which term of relation (factor or product) is to be found ? 

2. A grocer paid 80 cents a bushel for potatoes and sold 
them at a profit of 20 cents a bushel. What per cent did he 
gain? 

Statement of Relation : % of $.80 = |.20. 

Which term of relation is to be found ? 

3. A furniture dealer sold a desk at a gain of 25 % . He 
gained $5. What did the desk cost ? 

Statement of Relation : 25% of cost = f 5. 
Which term of relation is to be found ? 

4. The whole of anything is what per cent of it ? 

If the cost of an article is 100 % of the cost, and the gain is 
10 % of the cost, the selling price, which is the sum of the cost 
and the gain, is what per cent of the cost ? 

5. An article that cost $ 8 was sold at a gain of 10 % . Find 
the selling price. 

Statement of Relation : 110% of $8 = selling price. 
Which term of relation is to be found ? 

6. A fruit dealer lost 40 % on a shipment of peaches that 
cost him 1200. How much did he lose ? What did he receive? 
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7. A produce dealer sold potatoes at $2.20 a barrel, thereby 
gaining 10 % . What did they cost per barrel ? 

Statement of Relation: 110% of cost = #2.20. 
Which term of relation is to be found ? 

8. A man sold his farm at $32 per acre, thereby losing 20 %. 

What price per acre did he pay for the farm ? 

100% of the cost less 20% of the cost = what per cent of the cost? 
Statement of Relation: 80% of the cost = f 32. 

9. An article that cost f 200 was sold at a gain of 50 % . 

a. What was the selling price ? 

b. What was the gain ? 

10. On an article that sold for $180 the dealer lost 10 %. 
a. What was the cost ? 
J. How much was lost ? 

U. On an article that sold for $2.40 the dealer gained 20 %. 
a. What was the cost ? 
6. What was the gain? 

12. Cloth that cost $2 a yard was sold for $3 a yard, 
a. What was gained on a yard ? 

h. What per cent was gained ? 

13. A dealer bought hops at 40 r a pound and sold them at 
30^ a pound. 

a. What was the loss on a pound ? 
6. What per cent was lost ? 

14. What per cent was gained on a city lot bought for 
and sold for $500? 

15. What per cent was lost on a city lot bought for 
and sold for $400? 
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16. At what price must goods costing $7.20 be sold to yield 
a profit of lt)J % ? 

17. $1 profit on a pair of shoes costing $4 is what per cent 
profit ? 

18. A profit of $1 on a pair of shoes sold for $4.00 is what 
per cent profit ? 

282. Written 

1. a. What is the profit on 1 ton of pork bought at $7.50 
per hundredweight and sold at $.10 per pound ? 

b. What is the rate of profit ? 

2. A contractor gained 12^ <^ on a job of grading that cost 
him $2448. How many dollars did he gain ? 

3. A carriage dealer gained 18 % by selling a carriage for 
$36 more than he paid for it. Find its cost. 

4. a. What must a grocer receive per barrel for flour, in 
order that he may make a profit of 22^ % on flour that costs 
$4.50 per barrel? 

6. What is his gain on 75 barrels ? 

5. A stock of paper costing $2345 was damaged by wat^r 
so that it had to be sold at a loss of 15 ^/c . What was the 
selling price ? 

6. a. A grocer selling sugar at $5.50 per hundredweight 
makes a profit of 10 % . How much per ton does the sugar 
cost him ? 

J. How much does he gain on 7 T. of sugar ? 

c. How many pounds must he sell in order to gain $25 ? 

7. A man bought a city lot for $2400 and sold it so as to 
gain 20 %• How much did he receive for the lot ? 
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8. A hardware merchant bought 76 hundred-pound kegs of 
nails for $206.25. 

a. When he sells them at 3^ ^ a pound, what per cent profit 
does he make ? 

h. When he sells them at f 2.90 per keg, what per cent profit 
does he make? 

c. At what price per keg must he. sell them to make a profit 
of 16%? 

9. The proprietor of a market received a shipment of 600 lb. 
of hams, costing $15 per hundredweight. He allowed for a 
shrinkage of 10 lb. while they were being sold, and marked 
them so as to gain 31^ % . At what price per pound did he 
mark them ? 

10. Mr. Jennings sold his automobile for $2142, thereby- 
losing 16%. What did it cost? Make and solve another 
problem based on the facts given in this problem. 

11. What per cent is gained on carpets bought at 90 cents a 
yard and sold at $ 1.25 a yard? Make and solve another prob- 
lem based on the facts given in this problem. 

12. A grocer makes a profit of 10 % by selling sugar at 50 
cents per hundredweight above cost. At what price per pound 
does he sell it ? Make and solve another problem based on the 
facts given in this problem. 

13. Hats that cost $27 a dozen were sold for $3.50 apiece. 
What was the rate per cent of profit ? Make and solve another 
problem based on the facts given in this problem. 

14. A merchant sells goods at an average profit of 30%. 
60 % of his goods are sold for cash and the remainder are sold 
on credit. He loses 5 % of his credit sales iu bad debts. 
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a. How much cash does he receive for a stock of goods that 
cost $36,000? 

6. How many dollars does he charge on his books from the 
sale of this stock ? 

c. How much does he lose in bad debts ? 

d. What is his net gain ? 

e. What per cent does he gain, making allowance for bad 
debts ? 

15. A huckster buys sweet corn at f 1.25 per hundred ears 
and sells it at 20 ^ a dozen. 

a. What per cent profit does he make ? 

6. At what price per dozen must he sell it in order to make 
a profit of 40 % ? 

c. How many ears must he sell at an advance of 10 % in 
order to gain $3.00? 

16. A man sold a house and lot for $ 2400, thereby gaining 
20 %. How much did the lot cost ? 

17. By selling a horse for $189 the owner lost 10%. At 
what price must he have sold the horse to gain 10 % ? 

18. A horse dealer bought a span of horses for f 240 apiece. 
He sold them so as to gain 20 % on one and lose 20 % on the 
other. What was his gain or loss by the transaction ? 

19. A jeweler sold two watches for #60 apiece. He gained 
20 % on one and lost 20% on the other. 

a. How much did he gjiin or lose by the transaction ? 
6. What per cent did he gain or lose by the transaction ? 

20. A merchant received $875,000 for goods sold in one 
year. 

a. If his profits averaged 37|^ %, what did he pay out for 
goods that year ? 

6. How much were his profits ? 
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COMMISSIOir 

283. One who transacts business for another is an agent. 

Agents are known by various names according to the kind of business 
transacted by them. Those who buy and sell merchandise on commission 
are called commission merchants or commission brokers; those who buy 
and sell stocks and bonds are called stock brokers ; those who collect money 
are called collectors. Can you mention other kinds of agents? 

284. The percentage allowed an agent as compensation for 
transacting business is called commission. 

285. The commission of a broker is called brokerage. 

Commission for buying goods is computed as a certain per cent of the cost 
of the goods ; commission for selling goods is computed as a certain per cent 
of the selling price of the goods ; commission generally is computed as a cer- 
tain per cent of the money handled, or the value of the property with which 
the agent deals. The principal exception to this rule is brokerage for buy- 
ing and selling stocks and bonds, which will be treated later. 

286. A quantity of goods delivered to a commission merchant 
to be sold is called a consignment. 

287. The party sending a consignment of goods to be sold by a 
commission merchant is the consignor. 

288. The party to whom a consignment of goods is delivered 
for sale is the consignee. 

289. The sum received from the sale of goods, after all expenses, 
such as commission, freight, and cartage, have been deducted, is 
called the net proceeds of the sale. 

290. The party who employs an agent is called the principal. 

291. Oral 

1. A college student sold 200 books at $ 3 apiece during a 
summer vacation. What was his commission, at 40 % ? 
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2. A real estate agent received 9 80 for selling a house. His 
commission was 2 %. What was the selling price of the house? 

Statement of Relation: 2% of =f 80. 

Which term of relation is to be found? 

3. A lawyer received $30 for collecting $200. What was 
the rate of his commission ? 

Statement of Relation : % of f 200 = f 30. 

Which term of relation is to be found? 

4. A commission merchant sold 1000 pounds of butter at 25 
cents a pound, retained his commission of 10 %, and sent the 
remainder to his principal. 

a. What did his commission amount to ? 
J. How much did the principal receive ? 

5. An auctioneer sold, on 10 % commission, household goods 
to the amount of $700. What were the net proceeds of the 
sale? 

6. When an agent sells goods on 20 % commission, what 
per cent of the selling price of the goods does the principal 
receive ? 

7. A manufacturing company sold its entire product through 
a commission merchant who received 10%. What was the 
selling price of a consignment for which the company received 
$900? 

8. The net proceeds of a sale were $ 85. The commission 
was $ 15. What was the rate of commission ? 

9. What rate of commission is received when a sale 
amounting to $100 yields $80 net proceeds ? 

10. An agent collected a sum of money, took out his com- 
mission of 20 %, and paid the remainder, which was $ 40, to his 
employer. What was his commission ? 
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11. A commission merchant receives 2 cents a dozen as bis 
compensation for selling eggs. 

a. That is equivalent to what per cent commission when 
eggs sell at 20 cents a dozen? 

J. When they sell at 16 cents a dozen? 
c. When they sell at 24 cents a dozen ? 

12. A collector for a daily newspaper received 5% commis- 
sion. How much must he collect daily in order to earn $4 a 
day? 

13. A collector working on 10% commission must collect 
how many dollars in order that his principal may receive f 180? 

292. Written 

1. What is an agent's commission at 4^% for selling 850 
barrels of flour at $5.25 a barrel? 

2. A commission merchant sold a consignment of goods for 
$2470, took out his commission of 8%, paid $28 freight and $5 
storage, aiid sent the remainder to the consignor How much 
did the consignor receive ? 

3. An agent receives 6% commission for buying wool at 
21 cents a pound. 

a. What is his commission for buying 50 tons of wool ? 

h. How many pounds must he buy in order to earn $1690.50 
in commissions? 

4. An agent's commission for selling 479 books at $3.50 
apiece was $670.60. What was the rate of his commission? 

5. A lawyer procured a loan for an improvement company, 
charging 1^ % commission. His commission was $4600. What 
was the amount of the loan? 
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6. A dealer in typewriters in a Western city sold typewriters 
manufactured in New York State. His commission was 35 ^Jc , 
out of which he paid freight charges at th^ rate of #4.50 
per hundredweight. 

a. If the weight of the typewriters averaged 50 pounds 
apiece when packed for shipment, and they were sold at an 
average price of #103 each, how much did the dealer clear on a 
shipment of 100 typewriters? 

6. This dealer employed an agent, paying him 810 a week, 
and 20 9f commission. The agent sold two typewriters in one 
week. What did he receive for his week's work? 

e. How much did the dealer gain from this agent's work ? 

7. An agent took grocery orders on a commission of 12J 9^ . 
He sold goods amounting to $1352, took out his commission, 
paid freight charges amounting to #30.75, and sent the remain- 
der of his collections to his principal. 

a. What were the net proceeds of the sale? 
i. How many dollars' worth of goods must the agent sell 
to earn #568 in commissions? 

8. a. An agent who receives #15 per week and 6 J ^^ com- 
mission, must sell how many dollars' worth of goods in a year to 
obtain an income of #1566.50? 

A. If he receives no compensation but his commission, what 
must be the amount of sales to yield him the same income as 
in Question a? 

9. An agent who had charge of a business block i-eceived as 
his commission 29r of the first year's rent and l^c of all rents 
for succeeding years. 

a. What was the amount of his commission on five-year 
leases of two stores, one at #250 per month and the other at 
#300 per month? 
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b. What was his commission on a three-year lease of an 
office 16 ft. by 20 ft., the annual rent being at the rate of '11$. 80 
per square foot of floor ? 

c. His commission on a ten-year lease of a suite of banking 
rooms was 1253. What was the annual rent ? 

10. A real estate agent sold my property in Boston, took out 
his commission of 2 %, and remitted to me the remainder, which 
was $5880. What was the amount of his commission ? 

11. A commission merchant received a consignment of goods 
on which he paid f 82.50 for freight, $15.60 for cartage, and 
$6 for storage. He sold the goods, deducted his commission of 
8%, and his disbursements for freight, cartage, and storage, 
and then had $7255.90 net proceeds of the sale, which he remit- 
ted to his principal. For how much did he sell the goods ? 

12. A commission merchant sold a consignment of goods, 
paid freight charges and drayage to the amount of $39.85, 
retained his commission of 8 %, and sent the remainder, which 
was $1685.15, to his principal. 

a. What was the amount of the sales ? 
h. What was the agent's commission ? 

13. A real estate agent sold a tract of land, and bought 
a business block with the money received for the land. His 
commission at 2 % for selling and | of 1 % for buying amounted 
in all to $1325. For how much did he sell the tract of land ? 

14. A manufacturer in Pittsburg sells his products through 
a commission house in Philadelphia, paying 8 % commission. 
What is the selling price of goods for which the manufacturer 
receives $6440 net proceeds ? 

15. A collector receives 8J% commission on all the money 
he collects. How much does his principal receive out of collec- 
tions for which the collector receives $317.65 in commissions? 
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COMMERCIAL DISCOUKT 

It is customary for manufacturers, wholesale merchants, and others 
transacting a large amount of business to distribute among their customers 
printed lists of the articles which they offer for sale, with the price of each 
article. These lists are called price lists. The goods are often sold at 
a lower price than that given in the price list. A reduction in price is 
made sometimes because the customer buys a large quantity of goods;' 
sometimes because other dealers are selling the same kind of goods at a 
lower price; sometimes because the dealer desires to close out his entire 
stock to make room for other goods ; sometimes as an inducement to the 
customer to pay cash instead of paying at a certain time after the purchase 
of the goods. Can you mention other reasons for a reduction in price ? 

Two or more reductions are often made in the price of the same bill 
of goods, as, for iustauce, one reduction because the market price of that 
kind of goods has fallen, another on account of the quantity sold, and still 
another for cash payment. 

When no price list is published, goods are often marked at a certain 
price, but sold at a reduction from that price. 

293. The marked pricey or the price given in a price list,, is 
called the list price. 

294. A reduction from the list or marked price of goods is a 
commercial discount or trade discount. 

A discount for cash payment is sometimes called a cash discount. A dis- 
count because of the quantity of goods sold is sometimes called a quantity 
discount, 

295. The sum received for an article^ after all discounts have 
been made^ is the net price. 

296. When two or more discounts are made from the price of an 
article, they are called successive discounts. 

The first discount is a certain per cent of the list price, the second 
a certain per cent of the remainder, the third a certain per cent of the 
second remainder, and so on. 
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297. Oral 

1. The whole of anything is what per cent of it ? 

2. When an article is sold at a discount of 10 % from the 
list price, it is sold for what per cent of the list price ? When 
sold at a discount of 20 % ? 

3. I bought Longfellow's poems listed at $1.50, the book- 
seller allowing me 20 % discount. How much did I pay ? 

4. I can buy a bicycle for S40 and pay for it in 30 days, or 
obtain a discount of 2% by paying cash. How much will 1 
save by paying cash ? What is the cash price ? 

5. A man bought a bill of goods at 10 % discount. He paid 
$180 for them. 

a. What per cent of the list price did he pay ? 

b. What was the list price ? 

6. By paying cash for a bill of goods I obtained a discount 
of 2 </r , thereby saving $ 2. What was the amount of the bill ? 

7. A merchant bought from a jobber goods listed at $2000, 
receiving a discount of 40 9^. What was the entire discount? 

What did he pay for the goods ? 

8. A merchant bought a bill of goods at a discount of ^2t\^o* 
What was the discount on goods listed at f 90 ? What was the 
net price ? 

9. What is the net price of goods listed at $200 and bought 
at a discount of 30 ^/c ? What is the discount ? 

10. The net price of a bill of goods is $12. The rate of dis- 
count is 40 9; . What is the list price ? What is the discount? 

U, The net price of a bill of goods is $ 30. The rate of dis- 
count is 40 ',' • What is the discount? 



COMMERCIAL DISCOUNT 207 

12. A fruit dealer sold me ten barrels of apples at $2.50 a 
barrel. They arrived in poor condition and he discounted the 
bill 20 ^ . How much did I pay ? 

296. There are two ways of treating successive discounts. 
For example, let it be required to find the net price of a bill of 
goods listed at $400, on which successive discounts of 15 9^, 
10 5^, and 5 ^lo are allowed. 

15 9r of a 400 = * 60. Tir%t diseount. 

If 400 - * 60 = 8 340. First remainder. 
10 % of $ 340 = § 34. Second discount. 
If 340 - * 34 = S 306. Second remainder. 
5 9c of $ 306 = $ 15. 30. Third discount. 
♦306 - * 15.30 = $ 290.70. Net price. 

Or 
The net price is 95 9c of 90 9; of 85 9^ of §400. Find the net 
price in this way and compare results. The latter method is 
the more direct and in most cases the shorter. 

Written 

1. Goods listed at $3241 are sold at a discount of 30 9^. 
"What is the net price ? 

Statement 0/ Relation : 70% of 9 3241 = net price. 

2. A man bought goods at 15 9c discount. What was the 
list price of goods that cost him 859.50? 

Statement 0/ Relation : 85% of the list price = 9 59.50. 
Which term of relation is to be found ? 

3. A merchant saved S4.50 by paying cash, thus obtaining 
a discount of l^*9c on a bill of goods. What was the amount 
of the bill ? 

Statement of Relation : \\% of the amount = f 4.50. 
Which term of the relation is to be found ? 



208 COMMERCIAL DISCOUNT 

4. Find the net prices of the following bills of goods : 

List Price Discounts List Price Discounts 

a. |!240 2%, 10%, 8% rf. $312.50 10%, 10%, 10% 

b. $300 10%, 6%, 2% e. 1214 2%, 10%, 20% 
^.$870 30%, 5%, 2% /. 1300 15%, 10%, 5% 

5. A bookseller bought books at an average discount of 
88 % from the list price and sold them to a library association 
at an average discount of ^ from the list price. How much 
did he gain on a bill of books listed at $785? 

6. A druggist sold headache powders at 23 cents a box. 
They were listed at 26 cents a box. 

a. What per cent discount did he allow ? 

b. If he bought them at 40 % discount, what did he pay for 
seven dozen boxes ? 

e. What per cent profit did he make ? 

7. A merchant bought carpet at 60 cents a yard. He marked 
it so that he might give a discount of 10 % and still make 20 ^c 

a. At what price did he sell the carpet? 

b. At what price did he mark it ? 

8. At what price must goods costing $285 be marked so 
that the dealer may give a discount of 5 % and still make a 
profit of 18 % ? 

9. A merchant sold his stock of goods at a discount of 10 ^o 
from the marked price and still made a profit of 14 % . 

a. If he received $ 4560, what was the marked price ? 

b. What was the cost ? 

10. A bill of goods was marked at 45 % above cost, and 
sold at a discount of 8^ % from the marked price. The marked 
price was $725. 

a. Find the cost. b. Find the selling price. 
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U. Steel screws are listed at $8 a great gross, and succes- 
sive discounts of SO^/c^ ^O^r, 15 'Jr, and 8 ^c are allowed. 
What must be paid for 40 great gross ? 

12. Find the net price of goods listed at $720, and discounted 
at 5*;;, lO*;;, and 20^,;. 

13. A speculator bought a quantity of peaches for $280, and 
marked them 40 ^/c above cost. They began to spoil and he was 
obliged to sell them at a discount of 40 '/c from the marked 
price. Did he gain or lose, and how much ? 

14. A man sold two vacant lots for $960 apiece. By so 
doing he sold one at a discount of 4 ^/c from his asking price and 
the other at a discount of 20 ^/c from his asking price. Both 
were marked 20 ^/c above cost. 

a. What did each cost ? 

ft. What was his entire gain ? 

15. Two merchants have the same kind of goods marked at 
the same price. One offers discounts of 25 7r t 20 ^c » and 5 ^c • 
The other offers discounts of 5 ^/i , 20 ^o and 25 ^/c . Which is 
the better offer ? 

16. Two merchants have goods exactly alike, listed at $ 200. 
One offers discounts of 20 ^^r, 10 ^r, and 10 '^^r . The other 
offers a single discount of 37 7^ . Which is the better offer, 
and how much better ? 

17. A carload of corn containing 700 bushels was bought on 
60 days' time at 48 cents a bushel. The purchaser obtained a 
discount of 2| 7^ by paying cash. What did the corn cost him? 

18. What single discount is equal to successive discounts of: 
a. 10 and 5 per cent ? rf. 15 and 10 per cent ? 
ft. 12 J and 5 per cent ? ^. 16| and 10 per cent? 
€• 15 and 5 per cent ? /. 20 and 5 per cent ? 
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20 and 10 per cent ? 

20, 10, and 5 per cent ? 

25 and 5 per cent ? 

25 and 10 per cent ? 

25, 10, and 5 per cent ? 

30 and 5 per cent ? 
m, 80 and 10 per cent ? 
w. 30, 10, and 5 per cent ? 
0, 33^ and 5 per cent ? 
p, 33^ and 10 per cent ? 



I. 



33^, 10, and 5 per cent ? 

40 and 5 per cent ? 

40 and 10 per cent ? 

40, 10, and 5 per cent? 

40 and 20 per cent ? 

40, 20, and 5 per cent ? 

45 and 10 per cent ? 
X. 50 and 5 per cent ? 
y. 50 and 10 per cent ? 
z, 50, 10, and 5 per cent ? 



r. 

8. 

t. 

V. 

w. 

X. 



19. $144 was sufficient to pay a bill on which discounts of 
20 % and 10 % were given. What was the amount of the bill 
before the discounts were made ? 

Statement of Relation : 90 % of 80 % of the amount = $ 144. 

When the product of three factors and two of the factors are given, how 
may the remaining factor be found? 

20. What is the price list of a bill on which discounts of 
10%, 10%, and 5 % make the net price 1153.90? 

21. Two successive discounts reduced to $ 108 the price of 
an article listed at $ 160. One of the discounts was 25 %. 
What was the other ? 

Statement of Relation: % of 75% of $160 = $108. 

When the product of three factors and two of the factors are given, how 
may the remaining factor be found? That factor subtracted from 100% is 
the required discount. 

22. What discount, in addition to one of 20 %, will reduce a 
price from $50 to $39.20 ? 

23. What list price will give a net price of f 113.40 when 
discounts of 30 %, 10 %, and 10 % are made ? 

24. A merchant bought goods at a discount of 35 % from the 
list price and sold them at a discount of 25 % from the list price. 
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Hint. — Goods listed at 9 100 cost him f 65 and he sold them for f 75. 

a. What was his profit on goods listed at $350? 

b. What was his rate per cent of profit ? 

c. What was his profit on goods which cost him $ 195 ? 

d. What was the list price of goods that cost the merchant 
11300? 

25. A man bought goods at successive discounts of 25 %, 
10 %, and 10 %^ and sold them at successive discounts of 10 ^ 
and 5 % from the list price. 

a. What was his gain on goods listed at $80 ? 

ft. His gain was what per cent of the cost ? 

CONTRACTS 

299. A contract is an agreement between two or more parties 
for doing or not doing a particular thing. 

In making a contract it is necessary that all the parties agree to the same 
thing. For instance, in bargains for the purchase of property, if the seller 
has in mind one piece of property, while the buyer thinks he is buying a 
different piece of property, there is no contract. 

It is generally held, also, that there must be a consideration. That is, 
when one party makes a contract with another, he must pay, or agree to 
pay, a sum of money, or render some service, or give something in value, in 
return for what he receives from the other. 

There are many kinds of contracts. Among the commonest 
ones are the following : 

Contracts for the purchase of property. 

Contracts for the rental of property. 

Contracts for the payment of money — such as notes, bonds, 
and mortgages. 

Contracts of insurance. 

Contracts of employment — as when one person agrees to 
work for another for a certain time at a specified salary. 
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300. Insurance is a contract whereby one party (usually an 
insurance company ) agrees to pay to another party a specified sum 
of money in case a certain event shall happen^ such as the death 
of some person^ injury to the person by accident^ destruction of 
property by fire or water^ or loss of property by theft or accident. 

The different forms of insurance are known as life insur- 
ance, accident insurance, fire insurance, marine insurance, etc., 
according to the kind of risk that is assumed by the insurer. 

301. 77ie written or printed document that contains the terms of 
an insurance contract is called an insurance policy. 

302. The sum which the insurer agrees to pay is called the 
face of the policy. 

303. The sum paid by the insured to the insurer is called the 
premium. 

Life insurance policies are in force for a term of years 
or during the life of the insured ; but the premium is usually 
paid in annual, semi-annual, or quarterly installments. In- 
stallments after the first are called renewals. 

Most other kinds of insurance policies are for a shorter time, and the 
premium is paid in one sum when the policy is issued. 

Accident policies are usually made out for one year, though some special 
kinds, like railroad accident policies, are sold for shorter periods. 

Fire insurance policies are usually for three years. 

The premium on a fire insurance policy is computed at a certain sum for 
each ^100 of insurance, or a certain per cent of the face of the policy, this 
single rate covering the entire time for which the policy is given. 

The premiums on life insurance policies are generally computed at a 
certain sum for each $1000 of the face of the policy, the sum varying ac- 
cording to the age of the insured when the policy was issued, and accord- 
ing to the conditions of the contract. 
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9M. The following forms illustrate some kinds of insurance 
policies. Only the essential parts of each contract are given. 

FIRE INSURANCE POOCY 
Xn. g8«8 f2000 

THE ^ 

fAEGHANlGS INSfelRANGE GO^IPANY 

Inoorporated a.d. 18^. Qp BOST^ON 

In Constbeiatton of t!>e iStqmlattintt iitrhn namtti aidi of 

Tj^enty Four and 100 ©oUaw* Pttmnim 

Does Insure JSI^.R-QP^t^ for the term of..._OW^_2/^«r 

from the AlPh day of Qct(^r \sP4^ at noon. 

to the lAth. .day of October \^05_^ at noon. 

against all direct loss or damage by fire, except as hereinafter provided, 

Toan amount not exceeding TjpP. XhPJ^§9J^. Dollars. 

to the following described property, while located and contained as described herein. 

and not elsewhere, to wit : 

JacobP.Goettel 

aU attacbaeBts, cu aaA water lipet, amd fiztarea, keatlar ay- 
lantaa aid fiztarea. aad ylate rlaaa Ib doon aad wiadowa, ooca- 
ficd far atorace paryoaea, aitaate «a the east aide of amd kaawm aa 
■». 240 Borth SaUaa Street, Syracaae, H. T. MeckaalCa penait 



etvca far the aae of cas, kenMeae oQ, or dectric Uekta 

aa aaid taildiair. 

Otker laaazaaoe penaitted wlthoat aotlce amtfl i««aired« Liclit- 

aia^ daaae attached. 

• aaaa«aa«*a 

£a SUtiusi n^mof, this Company has execated and attested these i>resents this . _ PJj}f. _ _ 



dayot Q^99?r. 'i^SlcL' This Policy shall not be valid until countersigned 

bf the duly aathorixed A^nt of the Company at tiyT9^i §^f. • ! • ^* 

\: Jno, A. Snyder, Secretary. Samuel MartlTh, President. 

Oounteraiinied by- fM^iPfL^.FA'it...,jLgent. 
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305. WriUen 

1. a. A wooden dwelling house in a city was insured for 
three years for $3600, the rate of premium being $.65 on 1 100 
of insurance for three years. Find the premium. 

6. How much did the owner pay in premiums in twelve 
years, at this rate ? 

c. The rate of premium for brick dwellings in the same city 
is 55 ^ on $100, for three-year policies. Find the premium for 
$4200 of insurance on a brick dwelling in that city. 

d. The insurance agent who wrote the policy in question c 
received as his commission 25 % of the premium. Find the 
agent's commission. 

2. A schoolhouse in a Western city is insured for three 
years for $28,000, at f %. The agent's commission is 20 % of 
the premium. Find the agent's commission. 

3. a. The premium for insuring a mill, in a small village, 
for $2000, amounted to $75 a year. What was the annual 
rate of premium ? 

Statement of Relation: % of |2000 = 1 75. 

Which term of relation is to be found ? 

6. What was received by the agent who wrote three annual 
policies on this mill, his commission being 15% of the premiums? 

4. A merchant's stock of goods is insured for | of its value, 
for three years, at ^ %. If the stock is worth $7500, what is 
the annual expense for insurance ? 

5. I pay $28.50 for three years' insurance, the rate of 
premium being ^ % . How much insurance have I ? 

Statement of Relation : | % of ^ = $28.50. 

6. The premium for insuring my house, at 70 ^ per $ 100, is 
38.50. What is the face of the policy ? 
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7. A machine shop is insured for three years at a cost of 
$ 114. If the rate is 1| 9^, what is the face of the poUcy ? 

8. An agent received 95.25 as his commission for insuring 
a house for ^ of its value. The rate of premium was | ^ and 
the agent received 25 9^ of the premium. 

a. What was the premium ? 

ft. What was the face of the policy ? 

e. What was the value of the house ? 

9. How many dollars of insurance must an agent secure in 
order that he may obtain 946.35, if his commission is 15 ^ of 
the premiums and the premiums are 1^ ^ of the insurance ? 

10. A man had an accident insurance policy which cost him 
#25 a year. After he had paid three years' premiums, he was 
injured by an accident and received $ 20 a week for six weeks. 

a. The man received how much more than he paid? 

ft. If the agent received 30 9c of the premiums, how much 
did the insurance company lose by insuring this man ? 

c. If the company insured ten other men for the same time 
at the same rate, and none of them made any claim for injuries, 
how much more did the company receive from the eleven men 
than it paid out on account of the one man's injuries ? 

U. A house worth $3600 was insured for | of its value, and 
the contents, worth 92800, were insured for \ of their value. 
The rate of insurance was 65r on 9100. The house and con- 
tents were entirely destroyed within a year. 

a. What did the company lose by insuring the property ? 

ft. What did the owner lose by the fire ? 

€• What did the owner gain by having the property insured ? 

12. Property worth 948,600 is insured for f of its value at a 
cost of 9364.50. What is the rate ? 
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EXACT INTEREST 

306. When a day is called ^^ of a year, in computiDg interest, the 
interest obtained is a trifle greater than it would be if each day were taken 
as jij of a year — its exact value. Interest computed by the usual method 
is therefore slightly inexact; yet business men seem to consider that its 
greater convenience compensates for its lack of accuracy. 

307. Exact Interest is interest computed hy taking as many 
S65ths of the interest on a given principal for one year as there 
are days in the interest period. 

The exact method of computing interest is employed by the United 
States government and, to a limited extent, elsewhere. 

The process is the same as that given in the preceding pages, except that 
the last factor has 365, instead of 360, for its denominator. 

308. Written 

1. What is the exact interest on 1731.46, at 8 %, from Jan. 
29 to July 22, 1911 ? 

Jan. 2 da. 

Feb. 29 da. 

Mar. 31 da. 10.02 35 

Apr. 30 da. rfU^ v X x ^I^ = «28.056 or 



Int. Period 



100 



m 

7^ $28.06 An%. 



May 31 da. 1 
June 30 da. 
July 22 da. 

Total, 175 da. 

2. Find the exact interest on 

a. $5000 at 5 % from Oct. 5, 1905, to April 3, 1906. 

b. $584 at 4 % from Jan. 7 to May 5, 1908. 

c. $109.50 at 3 % from May 5 to Sept. 6, 1905. 

d. $2190 at 7 % from Nov. 15, 1908, to April 1, 1909. 

e. $75.50 at 3J% for 90 da. 
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3. A man borrowed ff500 on the 5th of May. How much 
is doe on the debt July first, computing exact interest at 5 ^ ? 

4. What is the difference between the common and the exact 
interest at 5 ^ on $525,600 for 15 da. ? 

5. What is the amount of i 328.50, computing exact interest 
at 7 ^^ from June 12 to Aug. 28? 

6. Find the exact interest on $8760, at 4^ 9^, from Oct. 15, 
1908, to Feb. 15, 1909. 

PROBLEMS IF IHTERSST 
309. Oral 

1. In the preceding examples in interest we have found in 
every case that the interest is the product of what factors? 

2. When we have given the product of two factors, and one 
of the factors, how may we find the other factor ? 

3. When we have given the product of three factors, and 
two of the factors, how may we find the remaining factor? 

4. In each of the following examples, tell which terms are 
given, and which is to be found, and find the term which is 
wanting: 

a. 3x7x2 = ? t. lOx ?x 10= 10,000 

4. ?x7x2 = 42 y. 3xllx ? = 99 

e. 3x?x2 = 42 *. 6x ?x 5 = 120 

d. 3x7x? = 42 I. 7x 2x ? = 700 

e. 7x5x2 = ? III. ?xl2x 5 = 600 
/. 8x?x3 = 48 n. ?xl3x 4 = 104 
g. 9x6x? = 108 o. 5x 5x ? = 125 
A. 4x7x? = 112 f. ?x 6x 7 = 210 
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5. The principal, rate, and time expressed in years are what 
of the interest ? 

6. When the principal, rate, and interest are given, how 
may the time be found ? 

7. When the principal, time, and interest are given, how 
may the rate be found? 

8. When the rate, time, and interest are given, how maj 
the principal be found? 

310. Written 

1. The interest on $720 for 1 yr. 8 mo. 11 da. is 161.10. 
Find the rate. 

Statement of Relation : ^^ x Rate x — = 161.10. 
-^ 1 360 

Which terms of relation are given? Which is to be found? How shall 
we find it? 

SoliUion 
2 

^x?l-l = i222. 

1 m 

Rate = 61.10 ^ (J^ x ^) = 61.10 -^ 1222 = .05, or 5% Atis. 

2. At what rate of interest will f 2350 gain $94 in 8 mo.? 

3. When the interest on $240 for 1 yr. 7 mo. is $80.40, 
what is the rate? 

4. At what rate will $1600 amount to $1718.60 in 1 yr. 
7 mo. 23 da. ? 

Statement of Relation: ^^555 x Rate x — = 1118.60. 

1 360 

What is * 118.60? How is it obtained? 

5. At what rate will $52.50 double itself in 16 yr. 8 mo.? 
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6. At what rate will any sum double itself in 14 yr. ? 

7. At what rate will any sum double itself in 16 yr. 8 mo. ? 

8. At what rate must f 960 be put at interest to gain f 99.20 
in 1 yr. 3 mo. 15 da. ? 

9. Interest $110.72, principal f 3460, time 8 mo. 16 da. Find 
the rate. 

Sll. Written 

1. In what time will f 5000 gain f 375 if put at interest 
at4J%? 

StaiemtfU of Relation: ^^ x i*- x j. '^™® \ = »375. 
•^ 1 100 linyearaj 

Which terms of relation are giyen ? 
Which term is to be found? 

Solution 

1 m 

Time= ^-(.5?2?x-^^=375h- 225 = 1} yr. 
1 V 1 100/ ^^ 

or, 1 yr. 8 mo. Ans. 

2. For what time will ilOl.50 pay the interest on $725 
at7%? 

3. A young man borrowed $3000 from his father, paying 
him ^% interest every year. How long must the father 
permit the debt to run in order to receive $945 in interest ? 

4. In what time will $4816 on mterest at 3| % earn 
$421.40? 

5. In what time will $1200 earn $306 if put on interest at 
6%? 
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6. In what time will $210 bear $25.62 interest, at 9% 
per annum ? 

Statement of Relation: i^ x -^ x J . '^^^^ \ = 125.62. 
-^ 1 100 liu years/ 

Solving as indicated above, the time is lH yr. 

4 

H yr. = 7i X ^mo. = fl mo. = i^ mo. 

15 

2 

•A mo. = — 1 X ^ da = 8 da. 1 yr. 4 mo. 8 da. Ans, 

*• ;^ 1 

7. $217 will pay the* interest on $2000 for how long at 
6%? 

8. For what time will $25.62 pay the interest on $210 
at9%? 

9. In what time will $231 put at interest at 5% amount to 
$243. 70 J? 

10. $630 will pay the interest on $3500 at 5% for what 
time? 

11. In what time will $810 amount to $823.23 if put at 
interest at 7 % ? 

12. In what time will $1896 amount to $2006.60 at 5% ? 

13. A note for $1800 with interest at 6% amounted to 
$1828.50 when it was paid. How long had the note run? 

14. A man borrowed $1280 at 4^% interest and paid the 
debt when it amounted to $1341.60. How long did he have 
the use of the money ? 

15. A debt of $10,000 on interest at b^% amounted to 
$10,618.75 when it was paid. How long had it run ? 
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312. Written 



1. What principal on interest at 6 % will g^ain f 90 in 1 yr. 

1 mo. 10 da. ? 

Suaement of Relation : Principal x yfv x ttt = 9^- 
Wliich tenns of relation are given ? Which is to be found? 

Solution 
1 

m m 15 

15 
Principal = 90 ^ (j^ x ftJ) = ^ -4- ^J^ = $1360 Ans. 

2. What principal wUl earn $80 in two years at 5 % ? 

3. A farmer owed a debt on which he paid $495 interest in 
three years, the rate being &| %. How much did he owe ? 

4. A certain city borrowed money at 3| % interest, with 
which to build a city hall. In 7 yr. 6 mo. the city paid 
$78,750 interest on this debt. How much money was bor- 
rowed? 

5. What principal will yield $26.40 interest in 1 yr. 4 mo. 
at8J%? 

6. What principal, at 7%, will bring $153.93 interest in 

2 yr. 6 mo. ? 

7. A man paid $46.41 for the use of a sum of money for 
7 mo. 11 da. The rate was 7 %. What was the principal ? 

8. A man paid $ 209 interest on a sum of money for 9 mo. 
15 da. If the rate was 5^ %, what was the principal ? 
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313. WriUm 

1. What principal will amount to $684.65 in 1 yr. 18 da. 
at6%? 

63 

f 1 X A X fZf = $.068 interest on $1 for 1 yr. 18 da. 
100 JjpP 

10 $1,063 amount of 11 for 1 yr. 18 da. 

Statement of Relation: 11.063 x Principal = 1584.65. 
Which term of relation is to be found ? Find it. 

2. What principal will amount lo $431.20 in 2 yr. at 6% ? 

3. What principal on interest at 5% will amount to $430 in 
1 yr. 6 mo. ? 

4. Mr. Smith borrowed a sum of money at 4^ % interest for 
eight months. When the debt became due, he had to pay 
$2060. What was the sum borrowed ? 

• 

5. A farmer bought a hay press, agreeing to pay for it in 
six months, with 5% interest on the purchase price. When 
the money became due, it took $491.20 to settle the bill. 
What was the purchase price ? 

6. Mr. Jacobs bought a house Nov. 23, 1909, paying three 
fifths of the price in cash and the remainder with 5 % interest 
on the 5th of February, 1911, when it required $1696 to cancel 
the debt. 

a. How much was left unpaid at the time of purchase ? 

6. What was the purchase price of the house ? 

7. A dealer in real estate offered me a lot for $1317.50, to be 
paid 15 mo. after date of purchase, without interest. This was 
equal to what cash price, money being worth 6 % ? 
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314. WriUen 

In examples 1-20 find the terms indicated by interrogatum 
points: 





Proictpal 


IUtb 


Tnn 


bTBRSST 


Amovkt 


1. 


9364.24 


6% 


1 yr. 4 mo. 


? 




2. 


12700 


5% 


1 yr. 1 mo. 




? 


3. 


92350 


5% 


1 yr. 3 mo. 6 da. 


? 


? 


4. 


9292 


5J% 


90 da. 


Exact 


9 


5. 


91730 


4% 


? 


$318.32 




6. 


• 


4i% 


2 yr. 9 mo. 


$1556.775 


? 


7. 

• 


$387.50 


9 


7 mo. 24 da. 


$20.15 




& 


#3500 


5% 


? 


$630 




9. 


flOOO 


6% 


? 


? 


$2000 


10. 


$250 


? 

• 


90 da. 


? 


$252.50 


U. 


93500 


? 

• 


July 18 to Nov. 9 


$70 




12. 


? 


6% 


Jan. 1 to May 25, 
1908 


? 


$3580 


13. 


? 


^% 


? 


$132 


$4132 


14. 


$1800 


1 


Feb. 20 to Sept. 21, 
1907 


$86.75 




15. 


? 


6% 


6 mo. 6 da. 




$494.88 


16. 


$620.50 


5J% 


30 da. 


Exact 


m 


17. 


? 


5% 


146 da. 


Exact 


$765 


18. 


$800 


? 

• 


73 da. 


Exact 


$811.20 


19. 


$2500 


6% 


? 


Exact 


$2550 


20. 


$350 


5i% 


Apr. 1 to Nov. 6 


Exact 


? 
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CX)MPOnin> INTEREST 

315. Compound interest is interest computed hy adding the 
unpaid interest to the principal at regular interest periods^ and 
taking the sum for a new principal for each succeeding interest 
period. 

316. Simple interest is interest computed on the original prin- 
cipal for the entire time. 

In ordinary business transactions, ** with interest" is understood to mean 
simple interest, although the debt may run for several years. Savings banks 
and trust companies generally allow compound interest on all deposits 
remaining for a full interest period, which is usually three or six months. 

317. Written 

1. Find the compound interest of $350 for 2 yr. and 6 mo. 
at 6%. 

Solution 

$350.00 Principal 

21.00 Interest for 1st year 
9371.00 Amount taken as new principal 

22.26 Interest for 2d year 
9393.26 Amount used as new principal 

11.80 Interest for 6 mo. 
9405.06 Amount for 2 yr. 6 mo. 
350.00 1st principal 
9 55.06 Compound interest for 2 yr. 6 mo. 

Note 1. — When the interest is compounded semi-annually, the rate for 
each period is one half the annual rate ; when quarterly, one fourth. 

When no interest period is mentioned, interest is compounded annually* 

Note 2. — In actual practice, compound interest is computed by means 
of compound interest tables similar to that on page 404. The table gives the 
amounts of one dollar for from one to twenty periods, at various rates for 
each period. The required amount is obtained by multiplying the amount 
of one dollar, for the required number of interest periods, at a given rate, 
by the given principal. If the compound interest is desired, omit the 1 at 
the left of the decimal point in the multiplicand. 



PROMISSORY NOTES 226 

2. What is the compound interest of 

a. *830for3yr. at5%? 

i. $650 for 4 yr. at 4 %, compounded semi-annually ? 

c. #365 for 2 yr. 7 mo. 18 da. at 6 %, compounded semi- 
annually ? 

d. $640 for4yr. at5% ? 

«. * 538. 25 for 2 yr. 6 mo., rate 4 % ? 

/. Ji 683.48 for 4 yr. at 6 % ? 

^. $437.50 for 3 yr. 6 mo., at 5%, compounded semi- 
annually? 

PROmSSORT NOTES 

318. A promissory note is a written promise made by one party 
to pay absolutely a specified sum of money to another party at a 
certain time. 

Since the term " note" in business transactions always refers to a prom- 
issory note, we shall omit the word "promissory" in speaking of a note. 



FORMS OF NOTES 
319. The following forms illustrate various kinds of notes 

' Note I 



fSOO,^^^ Springfield, Mass,, (Ziuf. 3, /<f07 
_^f_^____->^ after date, J proTnise to pay 

to the order of:^::rr:c:c^:^l't^lV:/f:JJ^^b::^:^:c^:^::^. 

dollars, with interest. 

Value received. 
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Note a 



fiSO-^ Loa Angeles, CdL., CO^/ul /, /9OS 

...^Vf.y^...afber cUUe, J... promise to pay..J^:.L^'^yy.... 

or heareriy:^:cr:r::r.f.'^.!t'^^y^A'^.'^^ 

mith interest at seven per cent. 
Value received. 



Note 3 



€,yv cLe/Yiu^Yici of 



Scranton, Pa„ THoAf /2, /<f08 
promise to pay LJl.^. 




for value received, with interest. 



Note 4 

f/00.^ Cleveland, 0,, c/fov-. /, /^07 

after dale, jpronvise to pay 

to the order of. /_ 

' C^^^^T^CT^^^^.dollars, Value received. 
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Note 5 



f^£5-^ Rochester, J^.Y., TflcMf /, /9O8 

.^^.J^. after date, A. vromUe 

to pay- 




/"f, TA^atcU/W' 



Trrr:?^::??^!^^.^!^'!^^^ i^!':^:^i^^^ 



Valv^ received. 



/"feA^Mf #. Ro^-eAZ^, 



M 

V 

2 



I 






«0 



i^ 



<■% 






s> 



^ 

bC 






•8 

I 

I 






^ 






^^ 



^ 






I 
I 



1 



.^4 
o 

I 
I 









-I 
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KINDS OF NOTES 

320. The party who makes the promise is the maker of a note. 

321. The party to whom the m>oney is promised to be paid is 
the payee of a note. 

322. 2^ party who owns a note is the holder. 

323. The sum promised to he paid^ not including interest^ is 
the face of a note. 

324. A note in which the maker promises to pay interest is an 
interest-bearing note. 

325. A note in which the maker does not promise to pay 
interest is a non-interest-bearing note. 

326. A time note is a note payable at a specified time after date. 

327. A demand note is a note payable on demand of the holder. 

A note payable one day from date becomes a demand note, for the 
holder may require payment at any time after date. 

A note should contain the following things, in addition to the words 
of the promise : 

a. The time and place at which the note is made. 

h. The face, expressed both in figures and in words. 

c. The name of the payee. 

d. The time of payment. 

e. The name of the maker. 

f. The words " with interest," and the rate, if the note is intended to be 
interest bearing. 

g. " Value received.** 

A note is valid without the words "Value received," but there is a 
legal advantage in using them. 

328. A note is negotiable (i.e. transferable) when it is drawn 
payable — 

a. To the bearer^ b. To the payee or bearer^ or c. To the 
order of the payee* 
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Note. — Besides the previoas conditions, a note to be negotiable — 
In Alabama,' must be payable at a fixed place. 
In Indiana, must be payable at a bank. 
In West Yirgrinia, must be payable at a banking office. 

329. A note is non-negotiable when it is drawn payable only to 
the payee. 

INDORSEMENT 

330. An in4orsement is a name or other writing on the back 
of a note. It is lisaally a name or a record of payments. 

331. A person indorses a note in blank by merely writing 
his name across the back of it. 

332. A person indorses a note in fall by writing ^^ Pay to the 

order of " (the name of the person to whom the 

note is transferred) and signing hi^ name below. 

333. One who indorses a note is called an indorser. 

334. One to whose order a note is made payable by the indorse^ 
ment is called the indorsee. 

An indorser, by the act of indorsement, agrees to pay the note when 
due if the maker does not ; but an indorser may avoid this liability for the 
payment of a note by writing " Without recourse " after his signature. 

When the payee of a note drawn payable to the payee's order transfers 
the note, he must indorse it in order to make it payable to the new holder. 

If he indorses it in blanky it becomes payable to the holder, whoever he 
may be, and can be transferred again without further indorsement. If he 
indorses it in fully it becomes payable only to the person designated in 
the indorsement, until it is in turn indorsed by that person. 

He may make a restnctiye indorsement, by writing over his signature 
"Pay to " (naming some person). With such an indorse- 
ment, the note cannot again be transferred, for it is payable only to 
the person designated. A restrictive indorsement is sometimes written, 
«* Pay to only." 
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MATURITY 

335. The day on which a note becomes due^ or payable^ is the 
day of maturity. 

In most states, a note becomes due, or payable, on the day specified for 
payment in the note ; in a few states, the note does not become due until 
three days after the time specified in the note. These three days are 
called days of grace. 

The present tendency is toward a restriction of the custom, and the states 
are, one by one, enacting laws abolishing days of grace. 

If a note falls due on Sunday or a legal holiday, it is generally not collect- 
able until the next business day. In a few states it becomes due on the last 
preceding business day. In New York State, a note falling due on Saturday 
is not collectable until the following Monday. 

If no time of payment is mentioned in a note, it is payable on demand, 

DEFAULT OF PAYMENT 

336. When the maker of a note fails to pay it on the day of 
maturity, it is the duty of the holder to notifiy the indorsers of 
that fact. If they are not so notified within a reasonable time, 
they are freed from liability for its payment. Can you think 
of some reason for this rule? 

When the maker does not pay a note on the day of maturity, 
the indorser may pay it and then collect it from the maker. 
When there are several indorsers, and the maker fails to pay 
the note when due, the first indorser may pay it and sue the 
maker; or any other indorser may pay it and sue the maker 
and all the previous indorsers. 

337. Oral 

1. From the forms on pages 225-227 select, giving reasons 
for the selections, — 
a. A time note. 
5. A demand note. 
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e. A negotiable note. 

d. A non-negotiable note. 

e. A note that may be transferred without indorsement. 
/. A note that cannot be transferred without indorsement. 
g. A note that cannot be transferred. 

A. An indorsement in blank. 

z. An indorsement in full. 

y. An indorsement that does not make the indorser liable 
for payment of the note. 

h. An indorsement that makes the note transferable again 
without further indorsement. 

Z. A note that is partly paid. 
m. An interest-bearing note. 

n. A non-interest-bearing note. 

2. Name the maker of each note. 

3. Name the payee of each note. 

4. Name the indorser of each note. 

5. Who can collect note 1 ? 

6. If C. F. Harper sells note 1, what must he do to make it 
payable to the one who buys it ? 

7. Who can collect note 3 ? 

8. Who can collect note 6 ? 

9- Who is liable for the payment of note 1 ? 
10. Who is liable for the payment of note 4? 

338. Written 

Pupils number around the class, " one, two, three; one, two, 
three," etc, until each pupil has a number. 

1. a. Each of the number I's write a note that can be trans- 
ferred only by being indorsed, making himself the maker, and 
number 2 the payee. 
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J. Deliver the note to number 2. 

c. Number 2 transfer the note to number 3, indorsing it in f ulL 

d. Number 3 transfer the note to the teacher, indorsing it so 
that the teacher may transfer it again without indorsing it. 

e. To whom may the teacher look for payment of the note ? 
/. Number 1 is which party? Number 2? Number 3? The 

teacher ? 

2. a. Each of the number 3's write a note payable to num- 
ber 2 or bearer. 

b. Deliver the note to number 2. 

0. Number 2 transfer the note to number 1. 

d. Number 1 transfer the note to the teacher. 

e. How many indorsements are necessary in making these 
transfers ? 

/. To whom may the teacher look for payment ? 

ff. Both number 1 and number 2 might have indorsed the 
note. Would their indorsement in blank have affected the 
value of the note ? If so, how and why ? 

3. a. Number 2 write a note payable to number 1 or order. 

b. Deliver it to number 1. 

c. Number 1 transfer it to number 3, indorsing it in full. 

d. Number 3 transfer it to the teacher, indorsing it without 
recourse. 

e. To whom can the teacher look for payment ? 

4. a. Every pupil write a non-negotiable demand note bear- 
ing interest at the legal rate where made, making the teacher 
the payee. 

b. Deliver the note. 

e. Who can collect the note ? 

d. Who must pay the note ? 

e. How could a third party become liable for the payment 
of the note ? 
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COMPUTING INTEREST ON NOTES 

339. An interest-bearing note bears interest from the day of 
date to the day of payment. 

A non-interest-bearing note, if not paid at maturity^ bears 
interest from the day of maturity until paid, at the legal rate 
where made. 

If no rate of interest is mentioned in an interest-bearing note, 
interest must be computed at the Ugal rate in the %tate in which 
the note is made, 

340. The face of a note is the principal. 

341. The 8U7H of the principal and interest is the amount. 

When the time mentioned in a note is expressed in months, calendar 
morUhs are always understood. Thus, a note for three months given July 15 
is due Oct. 15, or, where g^race is allowed, Oct. 18. A 90-day note giveu 
July 15 is due 90 days after July 15, or Oct. 13. 

342. WriUen 

1. Find the amount of note 2, page 226. 

2. Find the amount of note 1, page 225, the legal rate of 
interest in Massachusetts being 6 9r . 

3- Find the amount of note 8, page 226, if paid on the 
third day of January, 1909, the legal rate of interest in Penn- 
sylvania being 6 ^/c . 

4. Find the amount of note 4, page 227, if not paid until 
Aug. 11, 1908, the legal rate of interest in Ohio being 6%. 

5. How much can Mr. Walden collect on note 5, page 227, 
if it is paid Aug. 20, 1908, the legal rate of interest in New 
York being 6% ? 

6. Find the amount at maturity of a 30-day interest-bear- 
ing note for i;700 in the state where you live. 
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7. A demand note for $711 with interest was dated at 
Ogden, Utah, July 7, 1905, and paid Sept. 30, 1905. How 
much was paid, the legal rate of interest in Utah being 8%? 

8. A 90-day note for f 960, with interest at 7%, was made 
July 1, 1906, at Lincoln, Neb., where grace is allowed. 

a. On what day did the note mature ? 
I. How much was due at maturity? 

9. A 60-day note for $1200 without interest, dated at 
Cairo, 111., Jan. 1, 1904, was not paid until May 15, 1904. 
What sum was then due, the legal rate of interest in Illinois 
being 6 % ? 

10. What must be the face of a 90- day note that will amount 
to $263.90, computing interest at 6%, without grace? 

11. Find the amount at maturity of the following note, the 
rate of interest in Louisiana being 5% and grace being allowed: 

$600^. New Orleans, Sept. 1, 1908. 

On the 15th day of December, 1908, I promise to pay to the 
order of Henry P. Emerson, six hundred dollars, with interest. 
Value received. John H. Gardner. 

PARTIAL PAYMENTS 

343. When payments are made in sums less than the entire 
amount of a note, the holder indorses them on the back of the 
note, and they are known as indorsements, or partial payments. 

The rule given on the next page is the one adopted by the 
Supreme Court of the United States for determining the 
amount due on a debt on which partial payments have been 
made. It i^ the legal rule in most of the states of the Union. 
Classes in any state having a different rule should follow the 
legal rule of their own state, in solving the partial payment 
problems given in this book. 
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mnXED STATES RULE FOR PARTIAL PATMENTS 

344. I'ind the amount of the debt to the time when a payment^ 
or the sum of the payments, equals or exceeds the interest dv^e, and 
from that amount subtract such payment or sum of payments. 
With this remainder for a new principle, proceed as before to the 
time of settlement. 

This rule means that neither the whole interest nor any part of it shall be 
used to increase the principle on which interest is paid; but whenever more 
than enough to cover the interest has been paid, the excess shall be used to 
diminish the principal. 

345. 



f/S^O- 



Watertown, Jf.Y., fcuft. /, f^O^ 



Cw de/Yiva/yici, for value received, o^ jjrcfmise to pay 
to the order of Cl» A ^clvq^o^kq^ 



^ ^ ^ ^ 
^ ^ ^ ^ 






1 



oo"^ 



5^ ^ ^ c^ 
^ ^ ^ '=^S. 



^ 



^ 5^ 



S4 



^ 



^ 

Qc 



^ ^ v:, 



3 






The diagram at the left shows a 
part of the back of this note, on which 
indorsements were made as given. The 
amount due at date of settlement is 
computed on page 236 by the United 
States rule. 



Note. — The legal rate of interest in New York State is 6 per cent. 
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Subtracting each date from the one above to find interest 
periods : 

Remainders 

3 mo. 6 da., or 96 da., 4th Int. per. 
2 mo. 12 da., or 72 da., Sd Int. per. 
8 mo. da., or 240 da., 2d Int. per. 

4 mo. 24 da., or 144 da., Ist Int. per. 

, 1 6 12 = 1 yr. 6 mo. 12 da., Proof of int. period% 

Sabtracting e from a, we obtain 1 yr. 6 mo. 12 da. which iR the same 
as the sum of the remainders. This proves that the interest periods are 
correct. 





Yb. 


Mo. 


Da. 


a. 


1910 


7 


13 


b. 


1910 


4 


7 


c. 


1910 


1 


25 


d. 


1909 


5 


25 


e. 


1909 


1 


1 



f 182p 



$1613.68 



$1613.68 



$1277.59 





24 


100 






4 


100 






12 


100 


m 

10 




16 


100 


10 



1820.00 
$43.68 

1863.68 
250.00 

1613.68 

$64.55 



First principal 
Interest for 1st period 
Amount 
First payment 
New principal 
Interest for 2d period ex- 
ceeds payment 



19.36 
$1697.69 
420.00 
$1277.59 



Interest for Sd period 

Amount 

Sum of 2d and Sd payments 

New principal 



20.44 Interest for 4ih period 
$ 1298.03 Amount due at settlement 

Ans. 



PARTIAL PAYMENTS 237 

346. WHtten 

1. Write a demand note for $792 with interest, dated Jan. 15, 
1909, at Springfield, 111. Indorse payments as follows : Dec. 15, 
1909, « 50 ; Aug. 80, 1910, $ 12.50 ; Oct. 25, 1910, f 155. Find 
the amount due Dec. 1, 1910, computing interest at 5 ^ . 

2. A note without interest, dated Lexington, Ky., Aug. 15, 

1907, promising to pay $1200 thirty days from date, has '^200 
indorsed Nov. 16, 1907, and $ 350, March 4, 1908. How much 
was due April 1, 1908, the legal rate in Kentucky being 6 % ? 

3. What was (Jue March 1, 1911, on a note for $1000 with 
interest at 9 9^, dated March 1, 1910, with indorsements as 
foUows: Aug. 10, 1910, $300; Sept. 1, 1910, $100? 

4. What amount was necessary to settle Oct. 20, 1905, a note 
for $2000, with interest at 6 %, dated July 20, 1903, bearing 
indorsements of $700, Sept. 10, 1903, and $75, Oct. 20, 1904? 

5. A note for $700 with interest at 7 </i was given Dec. 12, 

1906. Payments of $200, Dec. 12, 1907, and $159, April 5, 

1908, were made. What was due Oct. 30, 1908? 

6. How much was due Aug. 1, 1906, on a note for $380, with 
interest at 5 %, dated Aug. 1, 1904, on which were indorsed 
payments of $15, May 30, 1905, and $90, Jan. 1, 1906 ? 

7. 

^300 Troy, N.Y., OcL 12, 1905 

On demand, for value received, I promise to pay 

^___ S. D. Cleveland or order. Three hundred 

dollars, with interest. 

J, H, Van Ahtyne. 

The following payments were made on this note : June 27, 

1907, $150 ; Dec. 9, 1908, $150. What was due Oct. 9, 1911 ? 



238 PARTIAL PAYMENTS 

8. On a note for $578.25, with interest at 6 % , dated June 10, 
1906, were the following indorsements: April 6, 1907, $14.30; 
July 14, 1908, $250. How much was due Sept. 20, 1909? 

9. A note of $850 was dated June 21, 1906, bearing interest 
at 6 % . On this note were the following indorsements : Sept. 
15, 1906, $150.90; Nov. 21, 1907, $45. What remained due 
June 21, 1908? 

10. A man bought a farm, Jan.l, 1906, giving in part pay- 
ment a bond and mortgage for $1900, due on demand, with 
interest at 4J%. He paid $40, July 1, 1906; $300, Feb. 15, 
1907; and $240, July, 20, 1907. How much was due at time 
of settlement, Jan. 1, 1908? 

11. On a note for $832.26 dated Aug. 8, 1904, the following 
payments were indorsed: $360, Oct. 5, 1906; $468.37, May 
15, 1907. How much was due Dec. 12, 1907, interest at 7 % ? 

12. Face, $2950. Date, July 1, 1905. Interest, 7%. In- 
dorsements: Oct. 1,1905, $750; Jan. 15, 1906, $600; Dec. 1, 
1906, $300; March 1, 1907, $450. What was due July 1, 
1907 ? 

When notes and accoants, upon which partial payments have been made, 
are settled within a year after interest begins, bosiness men sometimes make 
use of the following 

Merchants' Rule 

Find the amount of the entire debt at date of settlement, 
Find the amount of each payment at date of settlement. 
Subtract the amount of the payments from the amount of the debt. 

13. A note for $700, dated Jan. 1, 1909. Indorsements: 
$215, April 15; $124.68, April 80; $21.04, July 7; $130, Oct. 
20. Settled Jan. 1, 1909. Rate b%. (Use Merchants' Rule.) 
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REVIEW AND PRACTICE 
347. Oral 

1. Read MCMXII ; 305.0070100 ; _iM 



2. Name three powers of 10 ; two powers of 5, 

3. Count by 12'8 to 132. 

4. What term in division corresponds to the product in 
multiplication ? 

5. State two ways of testing subtraction. 

6. State two ways of testing division. 

7. How many decimal places does the quotient contain ? 

8. Give results rapidly, adding tens first : 

28 + 35; 46 + 48; 63 + 17; 82 + 49. 

9. 2xl6-14-»-2 + 3xl0 = ? 

10. What problems can be solved by cancellation ? 

U. How can we tell, without actually dividing, whether a 
number is divisible by 3 ? By9? By 2 ? By4? By8? By5? 
By 25? By 6? 

12. Give results at sight : 247-*- 100; .83546 x 1000; 36 x 
25; 497.60-*- 100; 9-*- 25. 

13. Without actually dividing, tell whether 247,658 will ex- 
actly divide 42,130,071,359, and why. 

14. Name two composite numbers that are prime to each 
other. 

15- How may we tell whether a number is prime or not ? 

16. How may we find a single divisor that will reduce a 
fraction to lowest terms ? 

17. When is a number in its simplest form ? 

18. What fractions cannot be reduced to exact decimals ? 
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19. Using aliquot parts, answer the following questions : 

a. At 25 cents a pound, what will 66 pounds of coffee cost ? 
(. How many packages of cereal, at 12^ cents per package, 
will* 10 buy? 

c. If the average price of the melons in a load is 16|^ cents 
apiece, what are 48 of them worth ? How many can be bought 
for $5? 

d. At 14^ cents a dozen, how many dozen pencils will $2 
buy ? What will 28 dozen cost ? 

20. How many pence are there in 20 shillings ? 

21. Alice bought half a ream of note paper. How many 
sheets of paper did she buy ? How many quires ? 

22. Name four kinds of figures that are quadrilaterals. 

23. How many cords are there in a pile of 2-foot wood, 12 
ft. long and 8 ft. high ? 

24. Describe a board foot and with your hands show its size. 

25. How many feet of lumber are there in a piece of scant- 
ling 8' by 4" by 3" ? 

26. How many cubic inches of oil are there in 3 gal. ? 

27. What per cent is equal to J ? f ? |? -^? f? |? f ? f? 

28. 18% of $200=? 80% of 20? 66|%ofl2oz.? 

29. $17 is 25% of what? 

30. What is 170 % of 10 quarts ? 

31. What per cent of $65 is $13 ? 

32. What is J % of 800 miles ? 

33. ^- % of 49 gallons are how many gallons ? 

34. I of 49 gallons are how many gallons ? 

35. 1 sq. ft. is what per cent of 1 sq. yd. ? 

36. Three quarts are what per cent of one gallon ? 
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37. 80 % of £1 = how many shillings ? 

38. A man earns $40 a week and spends 60 % of it. How 
much does he save ? 

39. Frank missed three problems in a lesson of 15 problems. 
What per cent of the lesson did he have correct ? 

40. Mr. Peck sold a piano bench for $13, gaining $3. What 
per cent did he gain ? 

41. A furniture dealer bought a chair for $20 and gained 
40 % on it. What was the selling price ? 

42. Upon what base are gain and loss always computed ? 

43. A merchant sold a bill of goods for $40 more than they 
cost, thereby gaining 20%. What did the goods cost? 

44. A merchant sold a bill of goods for $20 more than they 
cost, thereby gaining 10%. What was the selling price ? 

45. A merchant sold a bill of goods for $24, thereby gaining 
20%. What did the goods cost? 

46. A man sold a horse for $180, thereby losing 10%. 
What did he pay for the horse? 

47. What per cent is gained on chestnuts bought at $1.20 
per peck and sold for 20 cents a quart ? 

48. What per cent is lost on chestnuts bought at 20 cents a 
quart and sold at $1.20 a peck ? 

49. A man sold $1500 worth of goods on a commission of 
10%. How much should he pay over to his principal ? 

50. An agent's commission at 12% for selling a consignment 
of goods amounted to $48. What was the value of the goods 
sold ? How much did the principal receive from the sales ? 

51. A real estate agent's commission at 2% for selling a 
business block was $800. What was the selling price of the 
block ? 
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52. The net amount of a bill which had been discounted 5 % 
was $9.50. What was the face of the bill? What was the 
discount ? 

53. What is the net amount of a bill of $200 on which com- 
mercial discounts of 20 ^ and 10 % have been made ? 

54. What single discount is the same as two successive dis- 
counts oilOfo each? 

55. What is the premium for insuring a house for $2000 
for three years at the rate of 70 cents per $100 of 
insurance ? 

56. How much is saved on $1000 of insurance for three years 
by taking a three-year policy at 1 % instead of three one-year 
policies at 1^ % each ? 

57. When a burglar insurance policy for $1000 costs $12.50 
per year, the premium is what per cent of the face of the 
policy? 

58. Of what three factors is interest the product ? 

59. Define a promissory note. 

60. Describe a negotiable note. 

61. Describe a non-negotiable note. 

62. How may a note be indorsed in blank ? 

63. By indorsing a note in blank, what contract does the 
indorser make ? 

64. tlow may a person indorse a note so as to avoid liability 
for its payment ? 

65. Give the United States rule for partial payments. 

66. Give the Merchants' Rule for partial payments. 
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348. Written 

The following table, compiled from the records of the United 
States Weather Bureau, shows in degrees the average tempera- 
ture for each month in twenty different places: 





J AX. 

31 


FsB. 
32 


Mab. 

40 


Aps. 
56 


Mat 
69 


JUKK 

78 


JlLY 

82 


Aro. 
80 


Sept. 
72 


Oct. 
60 


Nov. 
46 


Dec. 


Albmy, N.Y. 


36 


Atlanta, Ga. 


m 


54 


61 


70 


79 


K^ 


87 


85 


81 


71 


60 


53 


Baltimore, Md. 


41 


43 


49 


61 


73 


82 


86 


84 


77 


66 


53 


44 


Binghamton, N.T. 


33 


30 


41 


55 


67 


77 


as 


80 


73 


63 


45 


35 


Bismaick, N. Dak. 


17 


20 


32 


54 


67 


75 


82 


81 


70 


56 


37 


25 


Boston. Man. 


3R 


36 


42 


54 


66 


76 


81 


78 


71 


60 


49 


m 


Carson City, Not. 


44 


48 


53 


61 


67 


76 


84 


84 


75 


65 


56 


46 


Cincinnati, O. 


40 


43 


51 


63 


74 


8:^ 


87 


84 


78 


06 


52 


43 


GalTeston, Tex. 


59 


62 


68 


74 


81 


86 


89 


88 


84 


78 


68 


62 


Harrisboig, Pa. 


36 


36 


45 


6() 


71 


80 


84 


82 


75 


62 


49 


40 




36 


39 


48 


62 


72 


82 


86 


84 


77 


61 


49 


40 


JacksonTille, Fla. 


64 


67 


72 


78 


84 


80 


91 


90 


86 


78 


71 


65 


Minneapolis, Minn. 


24 


24 


35 


58 


69 


78 


83 


81 


74 


60 


39 


28 


New Orleans, La. 


61 


«> 


70 


76 


82 


87 


89 


88 


ai 


78 


60 


63 


Portland, Me. 


30 


32 


39 


51 


62 


72 


77 


75 


68 


57 


45 


35 


Pbrtland, Ore. 


44 


48 


55 


61 


67 


71 


78 


77 


71 


62 


52 


47 


St. lioais. Mo. 


40 


43 


52 


66 


75 


84 


88 


86 


79 


68 


53 


44 


Santa Fe, N.M. 


39 


43 


52 


60 


69 


78 


81 


79 


73 


62 


50 


43 


Spokane, Wasb. 


33 


38 


48 


59 


68 


74 


83 


83 


71 


no 


44 


37 


Tama, Ariz. 


66 


72 


78 


85 


93 


101 


106 


104 


100 


87 


76 


68 



1-12. Find the average temperature of all the places for each 
month. 

13-32. Find to the nearest hundredth of a degree the average 
annual temperature of each place. 

33. Express in Roman numerals the number of the present 
year. 

34. Multiply in the shortest way : 

a. 39,742,568 by 25. h. 34,067 by 125. e. 394,708 by 99, 
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35. Divide in the shortest way : 

a. 39,763 by 25. J. 9834 by 125. e. 796,453 by .16f . 

36. Resolve 7511 into its prime factors. 

37. Reduce J|f to lowest terms. 

38. Find the smallest number that will exactly contain 39, 
36, and 84. 

39. Find the greatest number that will exactly divide 2205 
and 3024. 

40. Reduce ||^ to a decimal. 

41. Write a bill containing two debit items and one credit 
item. Foot the bill and receipt it as clerk for the creditor. 

42. A field \ mile long and 30 rods wide contains how many 
acres of land ? 

43. 15«. 9cZ. are what part of one pound ? 

44. Divide 18° 17' 30" by 15. 

45. Multiply 7 hr. 40 min. 8 sec. by 15. 

46. What is the cost, at 28 cents a square yard, of painting 
the walls and ceiling of a room 33 ft. by 24 ft. and 11 ft. high, 
allowing for five windows, each 4 ft. by 8 ft., and three doors, 
each 4 ft. by 8 ft. 6 in. ? 

47. Find the cost of the following bill of lumber : 

30 scantlings, 18' x 2" x 4" at $26 per M, 
40 joists, 16' X 3" X 12" at $26 per M, 

25 joists, 16' X 2" X 10" at $26 per M. 

120 boards, 14' x |" x 4" at $35 per M. 

300 pieces siding, 10' x J" x 5" at $55 per M. 

48. A box car 36 ft. long and 8J ft. high contains 102 cu. 
yd. of space. How wide is it ? 

49. $2.80 is "3^ per cent of what sum ? 
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50. f of 50 bu. are how many quarts ? 

51. Three days are what per cent of two weeks ? 

52. A speculator bought 150 crates of eggs in April and May, 
paying 15/^ a dozen for one third of them and 17^ a dozen for 
the remainder. Each crate contained 30 dozen eggs. In 
December, he sold them at a uniform price of 25^ a dozen, 
and out of ^e profits paid a bill of 45^ per crate for cold 
storage, and $13.80 for cartage and other expenses. What per 
cent net profit did he make ? 

53. During the month of December, at a certain place, there 
were 8 stormy days and 22 cloudy days, the remaining days 
being fair. 

a. What per cent of the days were stormy ? 

b. What per cent were cloudy ? 
e. What per cent were fair ? 

54. A bill of goods listed at $700 was sold at a discount of 
15%, 12%, and 5%. Find the net price. 

55. a. Find, by the United States rule, the balance due at 
settlement on a debt of $630, contracted April 1, 1907, and 
settled Sept. 1, 1908, on which payments of $15.50, Dec. 11, 
1907, and $125.00, Feb. 16, 1908, had been made. Interest 
allowed at 5%. 

J. If this balance were computed by the Merchants' Rule, 
would it favor the debtor or the creditor, and how much ? 

56. A bill of hardware was discounted 80%, 10%, and 5%, 
and then amounted to $3.42. What was the list price ? 

57. Which is the better offer, successive discounts of 30%, 
10%, and 5%, or successive discounts of 5%, 10 %, and 30% ? 

58. Which is the better offer, successive discounts of 15%, 
5%, and 2%, or successive discounts of 20% and 2 % ? 
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59. The premium for one kind of accident insurance policy 
is at the rate of $5 per $1000. The agent's commission is 
30 % of the premium. 

a. What is the face of the policy for which the company re- 
ceives f 17.50 after paying the agent's commission? 

J. What is the face of a policy that yields the agent $3.75 ? 
c. What is the agent's commission on a $6000 policy ? 

60. A bill of $20 was reduced by three successive discounts. 
If the first two discounts were 20 % and 10 %, and the net price 
was $12.96, what per cent was the third discount ? 

61. A man's expenses are $2140 a year. His salary is 
125 % of this sum. Find his salary. 

62. A man bequeathed 18 % of his estate to a hospital, 7 % 
to a missionary society, and 30 % to his wife. The remainder 
was divided equally among his three brothers. If the estate 
amounted to $72,600, how much did each of the brothers 
receive ? 

63. A farmer sells his produce through a commission mer- 
chant in the city. If the merchant's commissions average 9| %, 
how many dollars' worth of produce must the farmer sell in 
order to receive $1810 net proceeds ? 

64. Write a note for $ 1000 that will give James Thome the 
right to collect $1020 from you 90 days from the date of the 
note. 

65. Find the amount due June 15 on an unpaid non-interest- 
bearing 30-day note for $250, dated March 3, in a state where 
the legal rate of interest is 6 % . 

66. Write a negotiable note dated at your city or town, Jan. 
15, due May 7 of the present year, and find the amount due at 
maturity. 
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BANKS AND BANKING 

349. There are many kinds of banking institutions, but most 
of them may be included in three general divisions ; viz. sav- 
ings banks, banks of deposit, and trust companies. 

350. Savings banks are designed to be safe places of deposit 
for small sums of money. 

These sums are usually the savings of people who have not the inclina- 
tion or opportunity to engage in large business enterprises. Savings banks 
pay a low rate of interest on all balances of one dollar or more, and the 
interest is compounded quarterly, semi-annually, or annually. The interest 
is computed by means of tables. 

In order that the money of depositors may be safeguarded, savings banks 
are generally forbidden by law to make loans unless secured by mortgages 
on real estate, and from making investments, except in special kinds of 
property, such as government bonds and bonds of certain states and cities. 

351. Banks of deposit, otherwise known as commercial banks, 
or banks of discount, transact a much wider range of business 
than do savings banks. 

They may loan money on notes, collect accounts and notes for customers, 
issue bills of exchange and letters of credit, and make many kinds of invest- 
ments which savings banks are not permitted to make. As a rule they pay 
no interest on deposits, but the services that they render to their customers 
are considered suflBcient compensation for their use of the money on deposit. 

Banks of deposit which are organized under Federal laws 
and are under the supervision of the United States government 
are known as national banks ; those that are organized accord- 
ing to state laws and are under the supervision of state 
authorities are generally known as state banks, though each 
individual bank adopts a name of its own. 

State and national banks transact in general the same kinds of business ; 
but national banks also perform a sj^cial function in connection with the 
issuance of paper money, which will be considered later. 
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352. Trust companies are similar in some respects to savings 
banks, and in other respects to banks of deposit. 

They resemble savings banks in paying interest on deposits. They 
are generally not allowed to loan money on notes, except when secured 
by collateral, i.e, some specific piece of property, put into the hands of 
the trust company to be sold by the company if the note is not paid 
when due. 

Otherwise they are much like banks of deposit, having in some respects 
even greater latitude in the kinds of business which they may transact. 



DEPOSITING AND WITHDRAWING MONEY 

853. One who has money on deposit in a bank is called a 
depositor. 

When a person deposits money for the first time in any particular bank, 
he receives from the bank a book in which he is credited with the sum 
deposited. 

DEPOSIT SUP 
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A depositor in a savings bank 
takes his book with him when- 
ever he deposits or withdraws 
money. To deposit money he 
merely hands it to the receiving 
teller, who credits in the bank 
book the amount of the deposit. 
To withdraw money, he hands 
his book to the paying teller, 
and signs a receipt for the money 
to be withdrawn. The teller 
charges in the bank book the 
amount withdrawn and pays it to 
the depositor. 

In depositing money in any 
other bank than a savings bank, 
the depositor fills out a deposit 
slip stating in separate items the 
amount of paper money, of gold, 
of silver, and of checks which he deposits. This slip is handed in with 
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the money and checks deposited, and is used by the teller in making up 
his balance at the close of the day's business. 

Withdrawals from a bank of deposit are made by means of checks. 

354. A check is a teritten order^ signed by a depositor^ direct- 
ing the hank to pay to a certain person^ or to his arder^ or to the 
hearer^ a specified sum of money. 

When the bank pays the sum directed to be paid, it charges 
the depositor's account with the amount. 
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stub Check 

355. Hie amount named in a check is called the face. 

356. The depositor who signs a check is called the drawee of 
the check. 

357. The person to whom^ or to whose order^ a check is made 
payable is called the payee. 

358. The hank on which a check is drawn is called the drawee. 
In the above check which party is John White ? Gerald W. 

Porter? 

Eveiy depositor in a bank of deposit receives from the bank a check book, 
which consists of blank checks bound together, each check attached to a 
stub as shown above. When a check is filled out, the stub is filled out to 
agree with it, and the check is then torn off, through the perforated line. 
When all the checks have been used, there remains a book of stubs con- 
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taining a record of all the checks, the number of each check, its date, its 
face, the name of the payee, and the purpose for which it was used. Some 
check books are so arranged that the stub may also show the balance re- 
maining in the bank after each check is drawn. 

Checks are convenient in paying bills; for by means of them the depositor 
may avoid carrying or sending money. To illustrate, let us suppose that 
Mr. A, a merchant in Cleveland, buys a bill of goods from Mr. B, in Chi- 
cago. A jfills out a check payable to B's' order and mails it to B. B in- 
dorses the check, deposits it in his own bank at Chicago, and it is credited 
to his account. The banks attend to the rest of the business. The check 
is finally returned to A's bank in Cleveland, and the amount is charged to 
A's account, and credited to the account of B*s bank in Chicago. 

Most banks make a practice of returning all checks to depositors. These 
checks, being indorsed in each case by the payee, serve as receipts for the 
amounts paid. 

A COMPARISON OF CHECKS AND NOTES 

359. 1. A note is a promise to pay money, while a check is 
an order to pay money. 

2. A check always has three parties, while a note may have 
only two. 

3. A check, like a note, may be negotiable or non-neffotiable, 
according to the manner in which it is* drawn. 

4. A negotiable check may be transferred hy indorsement in 
the same manner as a note, and the indorser is liable for its 
payment if it is not paid by the maker or drawee. 

5. The different forms of indorsement have the same force 
when made on a check as when made on a note, 

6. A note may draw interest, but a check does not. 

Name each of the parties to the check on page 249. Is the check negoti- 
able? How must a check be worded, to be negotiable? 
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BAHK DISOOUHT 
360. A note that is payable to or at a bank is a bank note. 
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361. Banks come into possession of notes in two ways : 
a. They may lend money directly to the maker and take his 
"^ 5 ^ note, or. 



a 

B 
8 

o 



^1 L 6. The note may be drawn 

^ ;^ . I payable to another party and 

^ ^ ^ ^ \ be bought by the bank, or de- 

^ ^ ^ V P^^^^^ ^^ ^be bank for collec- 






c§^ g ) tion. 



;k ^ ^ Y Either of these ways is eqniv- 

<^ ->e ^ / alent to a purchase of the note 

by the bank. When a bank thus 



buys a note, it pays less than the maturity value; hence the 
transaction is called discounting the note. 

362. The sum deducted from the maturity value of a note in 
determining the price to be paid for the note by a bank is called the 
bank discount 

363. The sum paid for a note by a bank^ or the difference be- 
tween the maturity value and the bank discount^ is called the pro- 
ceeds of the note. 
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364. The day an which a note is discounted is called the day 
of discount. 

365. The time from the day of discount to the day of maturity 
is the term of discount. 

If the bank should buy the note in § 360 on the day of date, the proceeds 
would be determined as follows : 

Day of maturity, Jan. 8, 1912. 

Day of discount, Oct. 10, 191 1. 

Term of discount, 90 days. 

Interest on $500 for 90 days at 6%, $7.50. 

t500 - $7.50 = $492.50. Proceeds. 

If the bank should buy the note Nov. 19, the proceeds would be deter- 
mined as follows : 

Day of maturity, Jan. 8, 1912. 

Day of discount, Nov. 19, 1911. 

Term of discount (Nov. 19, 1911, to Jan. 8, 1912), 50 days. 

Interest on $500 for 50 days at 6%, $4.17. 

$500 - $4.17 = $495.83. Proceeds, 
In determining the proceeds of an interest-bearing note, the general 
practice of banks is to find the amount of the note at maturity and com- 
pute the interest on that amount for the term of discount. That interest 
is the bank discount. The bank discount subtracted from the maturity 
value (which is the amount in this case) gives the proceeds. 

366. In all cases we may apply the following : 

Rule for finding the bank discount and proceeds of a bank note. 

1. Find the amount due at maturity. This is the maturity 
valus. 

2. Find the time from the day of discount to the day of matu- 
rity. This is the term of discount, 

3. Find the interest on the maturity value for the term of dis- 
count. This is the hank discount. 

4. Subtract the hank discount from the maturity value to find 
the proceeds. 
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Note 1. — When the time mentioned in a note is given in months, 
calendar months are understood. For example, a note dated July 12, pay- 
able three months after date, is due Oct. 12, or 92 days after date. 

Note 2. — In most states, notes falling due on Sunday or a legal holiday 
are payable on the next business day and interest and discount are reckoned 
to that day. 

Note 3. — In states allowing days of grace, the date of maturity is three 
days later than the time mentioned in the note, and the term of discount 
three days longer than when grace is not allowed. 

The local practice in regard to holidays, days of grace, etc., should be 
followed in solving problems. 

367. Oral 

1. How is the maturity value of an interest-bearing note 
found? 

2. How does the maturity value of an interest-bearing note 
compare with the face of the note ? 

3. How does the maturity value of a non-interest bearing 
note compare with the face of the note, if paid when due? 

4. A 30-day note is dated Jan. 15. What is the day of 
maturity? 

5. A 60-day note was dated Feb. 20, 1908. When did it 
mature? 

6. Mr. Field, wishing to borrow from a bank, made out a 
60-day bank note for f 100 without interest, dated Sept. 11, 
1907. What was the date of maturity ? How much was due 
at maturity? If Mr. Field had his note discounted on the day 
of date, wtat was the term of discount? What was the dis- 
count, the legal rate being 6 % ? 

7. A note for $400, bearing interest at 7%, dated Jan. 1, 
1907, and due in 90 days, was discounted on the day of date. 
What was the maturity value? On what sum was the dis- 
count computed? 
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8. Mr. Brown bought a horse from Mr. Martin, giving in 
payment a bank note for $200 without interest, dated July 9, 
1906, payable 90 days from date. On the 8th day of August, 
Mr. Martin indorsed the note and deposited it in the bank, 
receiving credit for the proceeds. What was the day of 
maturity? The day of discount? The term of discount? 
The bank discount, the legal rate being 6 % ? How much was 
credited to Mr. Martin's account? 

9. A bank note for $500, without interest, due in 90 days, 
dated May 7, 1905, was discounted June 6, 1905. What were 
the proceeds, money being worth 6 % ? 

368. Written 

1. A man gave his note for $720 for 90 days without in- 
terest. What was it worth at a bank where the discount rate 
was 6 % ? 

2. How much can I borrow from a bank by giving my 
60-day note for $650 without interest, if the bank gives me a 
discount rate of 5 % ? 

3. A merchant bought a piano for $400 cash and sold it the 
same day, taking in payment a 90-day bank note for $500, 
which he immediately indorsed and deposited in his bank, 
receiving credit for the proceeds at a discount rate of 7% 
per annum. What was his profit on the piano ? 

4. The following note was discounted at the rate of 4| % 
per annum on the 21st day of January, 1905. What were the 
proceeds ? 

^ 9600 New York, December 7, 1908. 

Ninety days after date I promise to pay to the order of the New York 
National Exchange Bank nine thousand six hundred dollars. 

Value received. Charles H. Redmond. 
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5. What were the proceeds of a note for $300 without 
interest, due Jan. 7, 1907, and discounted Nov. 15, 1906, the 
discount rate being 5 </^ ? 

6. What are the proceeds of a six-months note for $800, 
without interest, dated May 7, 1909, and discounted Oct. 15, 
1909, at the rate of 6 9^ per annum ? 

7. A man in Seattle accepted a 30-day note for § 975, without 
interest, in payment for furniture. Nine days later he had 
the note discounted at the rate of 8 7^ per annum. What did 
he receive for it ? 

8. Silas Brown sold a vacant lot on tfie 15th day of April, 
1906, to James Otis, taking in part payment a six-months note 
for $900 without interest, signed by Francis Fernald, dated 
Dec. 1, 1905, and payable to Mr. Otis at the Marine Bank. 
Mr. Otis indorsed the note to Mr. Brown's order and Mr. 
Brown immediately indorsed it in blank and had it discounted. 
The discount rate was 7 % . 

a. Write the note and make all the indorsements. 
6. How much did Mr. Brown receive for the note ? 

9. A 90-day note for $1000 with interest at 6 7c was dis- 
counted at 6 % on the day of date. What were the proceeds ? 

10. On the first day of March, 1907, Edward F. Jones 
borrowed $800 from John Ethridge, giving his note for one 
year with interest at 8 9^^ , payable at the Corn Exchange 
Bank. On the first day of January, 1908, Mr. Ethridge had 
the note discounted at 6 ^Jc per annum. How much did he 
receive for it ? 

11. A merchant sold at 25 % profit a bill of goods that cost 
him $150 cash, taking in payment a 60-day note without 
interest, which he had discounted immediately at 7 % per 
annum. What was his net profit on tlie bill of goods ? 
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12. A 90-day note for $690, bearing interest at 6%, was 
discounted at 6 % 60 days after date. Find the proceeds. 

13. A farmer received $297 as the proceeds of a note, with- 
out interest, due in 60 days, discounted at 6 % per annum. 
What was the face of the note ? 

Solution 

Discount for 60 da. = 1 % of face. {^^ X ^ = .01, or 1 %.) 

Proceeds for 60 da. = 99 % of face. 
Statement of Relation: 99 % of face = $297. 

14. I borrowed $ 591 from a bank, giving my note for 90 da. 
without interest, the rate of discount being 6%. What was 
the face of the note ? 

15. Edward H. Flint gave William G. Barrows his note, 
without interest, payable 30 days after date at the Third 
National Bank. Mr. Barrows indorsed the note and deposited 
iw on his account on the day of date, receiving credit for 
$477.20, the rate of discount being 7 %. Write the note and 
indorse it properly. 

16. Robert M. Smith borrowed 8715.26 from the Security 
National Bank, giving liis note for 100 days, without interest, 
which was discounted at 7 %, and indorsed by Fred Howard. 
Write the note and indorse it. 

17. A farmer gave in payment for farm machinery a bank 
note for $600, due six months from date, without interest, 
money being worth 8 % . That was equal to how much cash ? 

18. Mr. Walsh owed $700 at the bank. When it became 
due, he obtained 30 days' extension of time by paying the bank 
discount for that time at the rate of 7 %. How much did he 
pay to secure the extension ? 
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19. By paying $ 3.50, a debtor obtained a 15 days' extension 
of time on a debt at a bank, which made a discount rate of 6 ^^ • 
How much did he owe ? 

Statement of Relation: Face X {i^ X ^ = t3.50. 

20. What are the proceeds of a six-months' note for $400, 
bearing interest at 5 9^ , discounted four months after date 
at 6 % ? 

21. What is the face of a non-interest-bearing note payable 
90 days after date which will bring $ 550 if discounted 70 days 
after date at 6 % ? 

22. A non-interest-bearing note, dated May 7, 1904, due in 
three months, was discounted at 6 %, June 8, 1904, yielding 
^ 574.20. What was its face ? 

23. Given the amount 8 896.50, term of discount 45 days, 
rate of discount 5| % . Find the proceeds. 

369. PROTESTING NOTES, CHECKS, AND DRAFTS 

SYRACUSE, N.Y. ^O/TV. 8, 1908 
SIR: 

PLEASE TO TAKE NOTICE that a ^yiot^ made by Si/vruotfi'if £. 

/"ftUffie^ DATED €.eX/, /O, 1907, FOR f 600 AND INDORSED BY YOU, WAS THIS 

DAY PROTESTED for non-payment, and that the holders look to you for 

THE PAYMENT THEREOF, PAYMENT HAVING BEEN DEMANDED AND REFUSED. 

YOURS RESPECTFULLY, 

F. L. BARNES, 

NOTARY PUBLia 

TO ^AoaJUa^ ^\Jy{}^ 

If a bank note, check, or draft (see page 268) is not paid at the time 
specified, a notice similar to the above is sent to each of the indorsers. This 
is called a notice of protest, and sending it is called protesting the note, check, 
or draft. 
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If notice of protest is not sent within a reasonable time after default in 
payment has been made, the indorsers are released from liability for pay- 
ment. Banks usually protest a note after banking hours on the day of 
maturity. This notice enables an indorser to protect himself and avoid 
needless expense. It is customary to send a notice of protest to the maker 
of the note, also, though he cannot avoid liability for payment if the notice 
is not sent. 

The notice of protest is always signed by a notary public, who is generally 
an officer or employee of the bank, also. 

Consult your dictionary to find the meaning of notary public. Most 
notaries public are not connected with banks. 

370. Oral 

1. The notice given above is one that would have been sent 
to Charles Gibbs, if the note on page 251 had not been paid 
when due. To what other persons would the notice have been 
sent? 

2. What is a notary public? 

3. Name the men who are responsible for the payment of the 
note mentioned above, if it is properly protested when due and 
unpaid. 

r 

4. Who is responsible for its payment, if not protested when 
due and unpaid ? 

5. Who is always liable for the payment of a note ? 

6. Why is a note protested when unpaid at the time of 
maturity ? 

371. Written 

1. A bank note for $450, dated April 1, 1903, payable 60 days 
after date, without interest, was properly protested when due, 
and was finally paid by one of the indorsers on the 29th of 
August, 1903. The indorser was obliged to pay a fee of $1.25 
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for protesting the note, together with interest at 7 ^ on the note 
from the day of maturity. How much did he pay ? 

2. If the note on page 251 was paid by the maker Jan. 18, 
1908, including $1.25 for protesting, how much did he pay, the 
legal rate of interest in New York State being 6 % ? 

3. A bank note for $1000, without interest, became due and 
was protested. Six days later, the maker took up the note by 
giving a new note for the same sum for 30 days, with a new 
indorser, and paying the bank discount on the new note at 6 9^ , 
interest on the old note from the day of maturity at 6 ^ , and 
the charge for protesting, which was $1.75. How much did 
he pay ? 

4. The maker of a bank note, without interest, paid the note 
30 days after maturity, with interest at 6 % from the day of 
maturity, and a charge of $1.50 for protesting. If he paid 
$604.50, what was the face of the note? 



The support of a town, village, city, county, state, or national goyemment 
requires a large sum of money. This money is used for many purposes, 
such as carrying on the schools, keeping roads and streets in good condition, 
paying the salaries of public officers, constructing bridges and public build- 
ings, and taking care of the poor and unfortunate who are unable to care for 
themselTes. This money is used for the benefit of all the people and the 
protection of their lives and property. Hence all the people are required to 
contribute toward paying the expense, according to the value of their 
property. 

In some places each male citizen over twenty-one years of age is required 
to pay a certain sum toward the expenses of his town, regardless of the value 
of his property. 

Can you think of some expenses, other than those given above, that occur 
in your city, village, or town for which aU the people must pay ? Can you 
teU how the valuation of the property belonging to any person is determined ? 
Name as many different kinds of property as you can. 
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372. A tax is a sum of money levied upon persons or property 
for public use. 

373. A tax levied on persons is a poll tax. 

374. A tax levied on property is a property tax. 

375. Personal property is property that is movable^ as money ^ 
notes^ furniture^ books^ and tools, 

376. Real property is immovable property^ as houses and lands, 

377. Assessors are officers chosen to make a list of the taxable 
property of a dty^ village^ or tomn^ estimate its value, and appor- 
tian the tax. 

378. A tax budget is a list of all the items of expense in carry- 
ing on a state, county, city, or other government for a certain time, 
usually one year, or in carrying on a department of such govern- 
ment. From this is deducted the income (from licenses, fines, 
sale of privileges, etc,) and the poll tax, if any, to find the net 
amount of the budget. 

379. An assessment roll is a list of all the taxable property in 
a town, village, or city, with the assessed value of each piece of 
property. 

380. The tax rate is the decimal which shows what part of the 
assessed valuation is required for taxes. It is determined by 
dividing the net amount of the tax budget by the entire 
assessed valuation of all the property upon which the tax is 
levied. 

The rate is generally expressed in a decimal of four, five, or 
six places, showing the part of a dollar taken as the tax on one 
dollar. Sometimes this decimal is multiplied by 1000, the 
product showing the number of dollars taken as the tax on 
flOOO. 



TAXES 261 

381. The following examples illustrate the different forms in 
which the relation of tax rate, assessed valuation, and amount 
of taxes appear : 

1. The money to be raised by tax in a certain town is $9000. 

The property of the town is valued at $600,000. What is the 

tax rate ? 

Statement of Relation : of 8600,000 = • 9000. What terms of relation 

are given ? How is the other f ouud ? 

2. The tax rate of a certain county is .003 and the property 
is valued at $24,567,800. What is the amount of the tax 
budget? 

Statement of Relation : .003 of 824,567,800 = . How is the required 

term of relation found? 

3. When it requires a tax rate of .0132 to raise $264,000 in 

taxes, what is the valuation of the property taxed ? 

Statement of Relation: .0132 of =8264,000. How may the required 

term of relation be found ? 

382. Oral 

1. The tax budget of a township is $12,000. The assessed 
valuation of the property in the township is $1,200,000. 

a. What is the tax rate ? 

b. Mr. A has property in this township assessed at $25,000. 
What is his tax ? 

c. Mr. B pays $15 taxes. What is the valuation of his 
property ? 

2. A man's city taxes were $40 on property valued at $2000. 
What was the tax rate ? 

3. The school tax in a village having property to the amount 
of $3,000,000 was $9000. 

a. What was the school tax rate ? 
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h. What amount did a man pay whose property was assessed 
at *15,000 ? 

c, Mr. Jones's school tax was $12. What was the valuation 
of his property ? 

4. The tax rate of a certain county is .0025. The tax 
budget is $75,000. What is the value of the property ? 

5. A town has 352 citizens who pay a poll tax of $1 apiece. 
The entire tax budget of the town is $ 5252. 

a» How much money must be raised by tax on the property ? 

b. The tax rate is .007. What is the valuation of the 
property ? 

{?. How much are the taxes of a man in this town, who 
owns property assessed at $4000, and who pays one poll tax? 

6. The poll tax in a certain town is $1.50, and there are 400 
citizens who pay poll tax. The property of the town is assessed 
at $1,000,000, and the rate is .01. What is the entire amount 
raised by tax ? 

7. A man's property is assessed at $4000. The city tax 
rate is .014, the country rate is .004, and the state rate .002. 
The poll tax is $1.50. What is this man's entire tax? 

8. If the rate for county and state taxes together is .005, 
what is my bill for state and county taxes on an assessment of 
$9000? 

9. The assessed valuation of the property in a certain county 
is $70,000,000. The tax rate is 3 mills on a dollar. The 
county has an income from various sources amounting to 
$ 40,000. After collecting all the taxes and other income and 
paying all the expenses, $5000 remains. What are the ex- 
penses of the county ? 

10. What is the rate when $ 24 will pay the tax on property 
assessed at $1200? 



TAXES 263 

383. WriUm 

1. City Tax Budget for One Tear 

Interest 9 49,755.44 

Comptroller 11,620 

City Treasurer 18,450 

Department Public Instruction (School Funds) .... 463,780 

Library Fund 35,000 

Art Museum 5,000 

Department Charities and Correction 85,129 

Municipal Lodging House 4,071 

Veteran Relief 8,000 

City Engineer 35,959 

Public Buildings and Grounds 15,000 

Department Public Works (General Office) 14,462 

Parks and Cemeteries 47,000 

Walks and Sidewalk Repair 5,000 

Street Cleaning . . . . : 91,542 

Collecting Garbage and Ashes 86,455 

Street Repairs, Sewers, and Bridges 64,120 

Municipal Baths 4,000 

Public Markets 3,382 

Lighting Fund 114,000 

Boiler Inspector 900 

Department of Iaw 13,720 

Municipal Court 11,978 

Police Court . 6,000 

Department of Public Safety (General Office) 7,520 

Police Department . . 162,730 

Fire Department 205,080 

Health Department 55,925 

Department of Taxes and Assessments 19,200. 

Executive Department . 8,400 

City Clerk 9,000 

Civil Service Board 2,600 

Election and Primary Fund . . ... 16,000 

Printing and Publishing Fund 7,500 

Sealer of Weights and Measures 1,200 

Common Council 16,450 

Smoke Inspector 1,200 

Plum Street Bridge 6,000 

Other Expenses 139,879 

.1. Obai ..•.•.••••«v 

Less Income from Licenses, etc. 246,228 

Net Total % 

From the above city tax budget, 

a. Find the total expenses of the city for the year. 
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384. A draft is a written order for the payment of money^ 

made in one place and payable in another. 

* 

385. A bank draft is an order made by a bank in one place, 
directing a bank in a different place, with which the drawer has 
funds on deposit, to pay a specified sum of money to some person, 
or to his order, or to the bearer. 

386. The party who draws a draft is the drawer ; the party to 
whom the order is addressed is the drawee; the party to whom a 
draft is payable is the payee ; the face of a draft is the sum 
ordered to be paid. 
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A Bank Draft 
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"^ ,i V ^'^ *^® draft given above, the drawer is the 

^ ^ ^ ) State Bank of Utah, of which Henry T. McEwan 

^ 1^ g C is assistant cashier; the drawee is the National 

^ C^ ^^ \ P«rk Bank of New York, and the payee is Henry 

^ s v^ / L. Fowler. The face of the draft is % 100. 

^ ^ ^ ) Observe that a bank draft is like an ordinary 

^ ^ ^ ( check, except that both the drawer and the drawee 

>. >^ Nil 

J|^ ^ ^ / *'*® hanks, and that their places of business are in 
^ \ different cities or villages. A bank draft is some- 
times called a hank check, because, like an ordinary 
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check, it is an order drawn by one party upon another party, with whom 
the first party has funds deposited. 

387. By means of drafts, payments may be made between 
different places without actually sending the money. The 
method of making such payments is as follows : 

Let us suppose that Henry L. Fowler, in Salt Lake City, desires to send 
to Charles Bryant, at Portland, Me., f 100. He goes to the State Bank of 
Utah, in Salt Lake City, and says to the teller or other person who waits 
upon him, " I wish to buy a New York draft for 1 100, payable to the order 
of Henry L. Fowler." (Some banks require the purchaser of a draft to fill 
out a slip with the name of the payee and the amount of the draft.) The 
teller then fills out and hands to Mr. Fowler the draft (page 264), for which 
Mr. Fowler pays 1 100 plus a small fee to pay the bank for its services. This 
fee is called the exchange. The exchange is sometimes computed at a cer- 
tain per cent of the face of the draft. It seldom exceeds ' %. 

Banks often sell drafts to their depositors and customers with no charge for 
exchange. 

Mr. Fowler indorses the draft as indicated on page 264, incloses it with a 
letter, and mails it to Mr. Bryant, who takes it to a bank in Portland, in- 
dorses it in blank, and receives $ 100 for it. The transaction is complete 
so far as Mr. Fowler and Mr. Bryant are concerned. 

Let us now study the transaction between the banks. Every bank of im- 
portance has money on deposit in some bank, called its correspondent, in one 
or more of the great money centers of the country. 

The National Park Bank is the correspondent of the State Bank of Utah. 
The bank which cashes the check for Mr. Bryant in Portland, charges • 100 
to its correspondent in New York and sends the draft to its correspondent. 
The correspondent presents the draft to the National Park Bank (through 
the clearing-house), which pays 1 100 and charges the amount to the State 
Bank of Utah. 

Each of the banks has now received and paid out $ 100 in cash or credit; 
Mr. Fowler, in Salt Lake City, has paid out f 100, and Mr. Bryant, in Port, 
land, has received f 100 ; and yet no money has actually been transferred 
from one city to the other. 

Whenever the State Bank of Utah cashes a New York draft, it sends the 
draft to its correspondent in New York and receives credit for it, which is 
the same as sending the money received for drafts which it has sold. 
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388. In New York, and every other large city, many checks 
and drafts are received by one bank, payable by other banks in 
the city. For the sake of convenience, all these checks and 
drafts are sent by the different banks to one place, called the 
clearing-house, where they are classified and sent to the banks 
to which they should go, and balances are settled. 

389. Making paymentB hy means of drafts or money orders is 
exchange. It is really an exchange of credits. 

390. Exchange between places in the same country is domestic 
exchange. 

It sometimes happens that banks in one city have large sums on. deposit 
with banks in another city, and need currency for immediate use. They 
may then sell drafts at a discount from their face value in order to get the 
money at once. When the balance is against them, they may sell drafts at 
a premium, which is a certain per cent above their face value. 

391. Oral and Written 

1. Mr. William Harris, in South Bend, Ind., desires to send 
$200 to his nephew Arthur Otis, who is in college in New 
Haven, Conn. How much will a New York draft for that 
sum cost, if the exchange is -^^ % ? 

2. The banks making the above exchange are the Farmers' 
Bank of South Bend and its correspondent, the Marine Bank 
of New York, the Exchange National Bank of New Haven and 
its correspondent, the Industrial Bank of New York. De- 
scribe the entire transaction. 

3. Write the draft and indorse it properly. 

4. Minneapolis banks have large balances in New York 
banks. Therefore they are selling New York drafts at g^ % 
discount. 
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a. What is the cost in Minneapolis of a New York draft for 
#800? 

Hint.— $800 - A% of $800 = ? 

ft. Write the draft in question a, the parties being James B. 
Weaver, the Produce Exchange Bank of New York, and the 
Minnehaha National Bank of Minneapolis. 

c. Charles O. Richards of Minneapolis has collected $3938.03 
for John Howe & Co. of Scranton, Pa. Write the New York 
draft that he can purchase with that sum at the Minnehaha 
National Bank. 

Statement of Relation : 99};% of = $3938.03. 

5. Milwaukee banks have small balances in New York banks. 
They are selling New York exchange at \ ^/ premium. 

a. What is the exchange on a New York draft for $7500? 

h. The exchange on a draft sold to Cyrus Johnson by the 
Northeastern Bank of Milwaukee was $20.50. What was the 
face of the draft? 

Statement of Relation : J% of = $20.50. 

e. Write the draft in question 6, making the Traders' Bank 
of New York the drawee. 

6. What is the rate of exchange when a draft for $7500 
costs $7505? 

Statement of Relation : % of $7500 = $5. 

7. The discount on a draft for $8400 is $7. What is the 
rate of discount? 

Statement of Relation : % of $8400 = $7. 

8. When money was scarce in San Francisco, and large 
balances were held in Chicago, a man in San Francisco bought 
a Chicago draft of $12,800, paying $12,784 for it. At what 
rate of discount did he buy the draft? 



268 EXCHANGE 

COMMERCIAL DRAFTS 

392. Drafts are frequently used as a means of collecting 
bills. For example, Horace Prang of Columbus, O., owes 
Loetzer & Co. of Buffalo, an account of $ 500, payable Aug. 26, 
1911. Loetzer & Co. make out the following : 

Time Draft 



S^'Au.y^^c^^ DOLLAitS 

Wmineeivedamickagetoiieeoiaiaf 




Loetzer & Co. deposit this draft in the Bank of Buffalo, which sends it 
to some bank in Columbus. This bank presents the draft to Horace Prang, 
who, if he is willing, writes in red ink across its face, " Accepted, July 1, 
1911" (if that is the day on which it is presented) and signs his name. 
The draft is now equivalent to Mr. Prang's bank note, payable Aug. 26, 
indorsed by Loetzer & Co. It is returned to the Bank of Buffalo, which 
will discount it at once, if Loetzer & Co. are customers in good standing, 
and credit them with the proceeds, less a small fee for collection. 

If the draft were an order to pay " sixty days after sight,*' and accepted 
by Mr. Prang, he would be entitled to sixty days, after its presentation and 
acceptance, before paying it. If not paid then, it would be protested, like 
a bank note. 

393. Shippers often use drafts as a means of collecting pay- 
ment for goods on delivery, or of securing promise of payment 
at a specified time. 

394. When the drawee has accepted a drafts he is called the 
acceptor and the draft is called an acceptance. 
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395. A draft payable at sight (i.e. at the time of presentation) 
is called a sight draft ; a draft payable at a specified time after 
sight or after date is called a time draft. 

396. A sight draft may be accepted payable a certain time 
after date of acceptance. It then has the force of a note and 
may be discounted and collected like a time draft or a promis- 
sory note payable at a bank. 

397. The discount on a time draft, and the cost of collection^ 
called the exchange^ of any draft are computed on the face of 
the draft. 

EXCHANGE BY POSTAL MONEY ORDER 

The Post Ofl&ce Department offers a convenient method of 
exchange, especially for small amounts, in the form of postal 
money orders. 

398. A postal money order is a vrritten agreement^ signed by 
the postmaster of a certain post office^ that the postmaster of 
another post office will pay a specified sum of money to the person 
named in the order. 



EXCHANGE BY EXPRESS MONEY ORDER 

399. An express money order is a written agreement by an 
express company to pay to the order of a person named in the 
order a specified sum of money. 

400. An express m^oney order is negotiable and can be trans- 
ferred by indorsement^ by a check or bank draft. 

An express money order, issued by any express company, will be cashed 
for its full face yalue at any of the company s offices in this country, or by 
any other express company, or by any bank. 
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401. Oral 

1. Name two similarities between the method of exchange by 
express money order and that by postal money order. 

2. Name two differences. 

THE METRIC SYSTEM 

402. The metric system of weights and measures is a decimal 
system which originated in France a little more than one hun- 
dred years ago. It is the legal system in most of the civilized 
world except Great Britain and the United States. 

In our own country, it is used in the sciences and in some 
branches of the government business. 

Being a decimal system, it is much simpler than the English 
system which we use ; for all reductions from one denomination 
to another may be made simply by moving the decimal point. 

LINEAR MEASURE 

403. The standard unit of linear measure in the metric system 
is the meter. It is determined by taking one ten-millionth 
part (very nearly) of the distance from the earth's equator to 
either of its poles, measured on a meridian. It is equal to 
39.37 inches. 

404. Oral 

1. What denomination in the English linear measure is most 
nearly like the meter ? 

2. Draw a line one meter long. 

3. Hold your hands one meter apart. 

4. A meter is about how many feet long ? 

5. How many meters long is your schoolroom ? Wide ? 
High? 

6. About how many meters are there in a rod ? 
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7. About how many meters long is a rifle-range whose 
length is 500 yd. ? 

8. Your height is about how many meters? 

9. How many meters high can you reach on the blackboard ? 

How the Table is made 

Divide a meter into ten equal parts. One of these parts is a 
decimeter. Dec is a Latin prefix meaning tenth. About how 
many inches long is a decimeter ? Show with your hands the 
length of a decimeter. What part of a meter is a decimeter ? 

Divide a decimeter into ten equal parts. One of these parts 
is a centimeter. Cent is a Latin prefix meaning hundredth. 
What part of an inch is a centimeter ? Show its length. How 
many centimeters in one meter ? What part of a meter is a 
centimeter ? 

Divide a centimeter into ten equal parts. One of these parts 
is a millimeter. Mill is a Latin prefix meaning thousandth. 
What part of a meter is a millimeter ? How many millimeters 
in a meter? What part of an inch is a millimeter? 

Ten meters make one dekameter. Deka is a Greek prefix 
meaning ten. How many rods in a dekameter ? How many 
feet ? How many dekameters long is your schoolroom ? 

Ten dekameters make one hektometer. Hekto is a Greek 
prefix meaning hundred. How many meters in one hekto- 
meter ? How many feet long is a hektometer ? 

Ten hektometers make one kilometer. Kilo is a Greek prefix 
meaning thousand. How many meters in one kilometer ? How 
many feet ? What part of a mile ? 

Ten kilometers make one myriameter. Myria is a Greek 
prefix meaning ten thousand. How many meters in one myria- 
meter ? How many feet ? How many miles ? 
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These statements may be combined in the following : 

Table of Linear Measure' 

10 millimeters (mm.) = 1 centimeter (cm.) 

10 centimeters . = 1 decimeter (dm.) 
10 decimeters = 1 meter (m.) 

10 meters = 1 dekameter (Dm.) 

10 dekameters = 1 hektometer (Hm.) 

10 hektometers = 1 kilometer (Km.) 

10 kilometers = 1 myriameter (Mm.) 
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One Decimeter 
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One Centimeter 
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One Millimeter 

405. Oral 

Read the following expressions as meters; thus, seventy 
thousand meters^ fifteen thousand meters^ six hundred meters, 
eighty meters, one hundred fifty-two thousandths meters : 

1. 7 Mm. 9. 34 m. 17. 5 Dm. 25. 6 dm. 

2. 15 Km. 10. 7 cm. is. 61 Km. 26. 47 mm. 

3. 6 Hm. 11. 69 Hm. 19. 384 mm. 27. 523 Km. 

4. 8 Dm. 12. 46 Dm. 20. 7856 m. 28. 368 Dm. 

5. 483 m. 13. 931 Km. 21. 35 cm. 29. 42 Mm. 

6. 8 dm. 14. 26 Hm. 22. 421 mm. 30. 58 Km. 

7. 67 cm. 15. 3 dm. 23. 89 Dm. 31. 284 Dm. 

8. 152 mm. 16. 341 mm. 24. 58 Hm. 32. 700 cm. 

Practice reading such expressions as the above in meters, until you can 
think in meters. 
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Reduction 



406. 

1 myriameter 
10 kilometers 
100 hektometers 
1000 dekameters 
10000 meters 
100000 decimeters 
1000000 centimeters 
10000000 millimeters. 
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1 millimeter 
.1 centimeter 
.01 decimeter 
.001 meter 
.0001 dekameter 
.00001 hektometer 
.000001 kilometer 
.0000001 myriameter. 






407. The following series of numbers read from the top 
is reduction descending; read from the bottom is reduction 
ascending. All metric numbers may be reduced in this way. 

7.5689132 Mm. = 
75.689132 Km. == 
756.89132 Hm. = 
7568.9132 Dm. = 
75689.132 m. = 
756891.32 dm. = 
7568913.2 cm. = 
75689132 mm. 

Each of these numbers may be read thus :7568913 2. 

406. Oral and Written 

1. How may a metric number be reduced to higher denomi- 
nations? To lower denominations? 

2. Reduce 12,345,678 mm. to cm.; to dm.; to m.; to Dm.; 
to Hm.; to Km.; to Mm. 
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3. Reduce 9.6538714 Mm. to Km.; to Hm.; to Dm.; to 
m.; to dm.; to cm.; to mm. 

4. Reduce 7 Mm. to lower denominations. 

5. Reduce 7 mm. to higher denominations. 

6. Reduce 6307.1 m. to Km.; to cm.. 

7. Reduce 31 meters to inches. 

8. Write as meters 2 Mm.; 7 Km.; 6 Hm.; 8 Dm.; 5 m.; 
3 dm.; 2 cm.; 9 mm. Write them all as one number. 

9. Reduce 1 Mm. to feet. 

10. Write 7 Mm. and 6 mm. in one number, as meters. 
Reduce it to higher denominations ; to lower denominations. 

11. Reduce .075 Km. to cm. 

12. Reduce 8 Dm. and 6 m. to Mm. ; to mm. 

13. Write 75 Km. and 62 dm. in one number as meters ; as 
cm.; as Mm. 

14. State the value of each figure in 30769.643 m. 

15. A ship sails 100 Mm, in one day. How many miles 
does it sail ? 

16* Give the table of Metric Linear Measure. 

17. Name the standard unit. 

18. How is it determined ? 

19. What is the scale of the Metric system ? 

20. a. What is the distance in meters between two places if 
they are 94,488 feet apart ? 

J. What is the distance in kilometers ? 

21. A boy in Paris walked 12 Km. in one day. How many 
miles did he walk ? 

22. A train in Europe ran 393.7 mi. in 10 hr. That was an 
average of how many kilometers per hour ? 
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SURFACE MEASURE 

409. Draw a square whose side is one meter. How many 
square meters does it contain ? It is how many decimeters on 
a side ? How many sqnare decimeters does it contain ? How 
many square decimeters make one square meter ? 




One Square Decimeter 



J 



How many centimeters long and wide is a square decimeter ? 
How many square centimeters in one square decimeter ? Find 
how many square millimeters in 1 sq. centimeter. 
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How many sq. meters = 1 sq. dekameter? 

How many sq. dekameters = 1 sq. hektometer? 
How many sq. hektometers = 1 sq. kilometer ? 

The answers to the above questions form the following table, 
which is used for all ordinary surface measurements : 

Table of Surface Measure 

100 sq. millimeters = 1 sq. centimeter (sq. cm.) 

100 sq. centimeters = 1 sq. decimeter (sq. dm.) 

100 sq. decimeters = 1 sq. meter (sq. m.) 

100 sq. meters = 1 sq. dekameter (sq. Dm.) 

100 sq. dekameters = 1 sq. hektometer (sq. Hm.) 

100 sq. hektometers = 1 sq. kilometer (sq. Km.) 

410. Oral 

1. Which denomination of our measure is nearest like the 
square meter ? 

2. The square dekameter is equivalent to about how many 
square rods ? 

3. How many square centimeters in one square meter ? 

4. How far to the right must the decimal point be moved to 
reduce square meters to square decimeters ? 

5. How many places to the left must the decimal point be 
moved to reduce square meters to square dekameters ? 

6. To reduce sq. mm. to sq. cm. ? 

7., To reduce sq. mm. to sq. dm. ? 

8. How many places to the left must the decimal point be 
moved to reduce square meters to square kilometers ? 
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411. Written 

1. Redace 74.5 square meters to sqaare ceDtimeters. 

2. Redace 

a. 2408 sq. mm. to square meters. 

b. .0753 sq. m. to square millimeters. 

c. 984,769,302 square meters to square kilometers. 

d. 24.8 sq. dm. to square centimeters. 

e. 48 sq. Km. 73 sq. Dm. to square meters. 

3. A table top 2.5 m. long and 95 cm. wide contains how 
many square meters ? 

4. How many square meters are there in a floor 8 m. long 
and 3 m. 75 cm. wide ? 

5. Find the cost of painting the four walls of a room 4.5 m. 
long, 3.2 m. wide, and 32 dm. high, at 1.4 francs per square 
meter. 

6. Find in square meters the entire surface of a cube whose 
edge is 125 cm. 

7. How many square meters of carpet will cover a floor 896 
cm. long and 50 dm. wide ? 

8. A city lot is 45 m. long and contains 922.50 sq. m. of 
land. Find its width in centimeters. 

9. At 30/ per square meter, what will it cost to plaster the 
sides and ceiling of a room 5.5 m. long, 4 m. wide, and 3 m. 
95 cm. high? 

10. How many square decimeters of writing surface are there 
in a tablet containing 90 sheets of paper, each 2 dm. long and 
16 cm. wide ? 

11. Find the area of your schoolroom floor in square meters. 

12. Find in square decimeters the area of a square whose 
edge is 393.7 inches. 
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LAND MEASURE 

412. The are (pronounced air) and hectare are the principal 
units of land measure. 

The are is equal to one square dekameter^ and the hectare is 
equal to one hundred area, 

413. Oral 

1. An are is how many meters long ? Wide ? 

2. How many square meters does the are contain ? 

3. An are is how many inches long ? Feet ? 

4. The are is about how many rods long ? 

5. About how many square rods does it contain ? 

6. About how many ares equal one acre ? 

7. How many ares does a piece of land as large as the floor 
of your schoolroom contain ? 

8. Name all the surfaces you can think of that contain about 
one are. 

414. Written 

1. a. A field 134 m. long and 7 Dm. wide contains how 
many square meters of land ? 

J. How many ares ? 

c. How many hectares? 

d. How many square dekameters ? 

e. How many square hektometers ? 
/. How many square centimeters ? 

2. a. How many square centimeters in an oblong 643 cm. 
long and 2.5 m. wide ? 

J. How many square millimeters ? 
c. How many square kilometers ? 

3. One hectare is equal to how many acres ? 
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VOLUME MEASURE 

415. A cube whose edge is one meter long contains how 
many cubic meters ? It is how many decimeters long ? Wide ? 
High ? How many cubic decimeters does it contain ? How 
many cubic decimeters equal one cubic meter ? 

A cube whose edge is one decimeter contains how many 
cubic decimeters ? It is how many centimeters long? Wide ? 
High ? How many cubic centimeters does it contain ? How 
many cubic centimeters equal one cubic decimeter ? 

A cube whose edge is one centimeter contains how many 
cubic centimeters ? It is how many millimeters long ? Wide ? 
High ? It contains how many cubic millimeters ? How many 
cubic millimeters equal one cubic centimeter ? 

From the answers to the above questions make the following : 

Table of Volume Measure 

1000 cu. millimeters (cu.mm.) =s 1 cu. centimeter (cu. cm.) 
1000 cu. centimeters = 1 cu. decimeter (cu. dm.) 

1000 cu. decimeters = 1 cu. meter (cu. m.) 

416. The unit chiefly used in measuring wood and stone is 
the stere (pronounced ttair)^ which is a cube whose edge is one 
meter. What denomination in the English volume measure is 
most nearly like the stere ? How many cubic meters does the 
stere contain ? 

417. Oral and Written 

1. How may cubic millimeters be reduced to cubic centi- 
meters ? To cubic decimeters ? To cubic meters ? 

2. How many places to the right must the decimal point 
be moved to reduce cubic meters to cubic millimeters ? 
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3. Reduce 7 cubic meters to cubic millimeters. 

4. Reduce 5 cubic millimeters to cubic meters. 

5. How many steres in one cubic meter? 

6. A pile of wood is 30 dm. long, 3 m. wide, and 18 dm. 
high. a. How many cubic meters does it contain? 

6. How many steres? 

c. How many cubic millimeters? 

7. a. How many cubic centimeters of air in an empty box 
2 m. by 12 dm. by 75 cm. ? 

6. How many cubic decimeters? 

8. How many steres of stone in a wall 30 m. long, 5 dm. 
thick, and 250 cm. high? 

CAPACITY MEASURE 

« 

418. The metric capacity measure takes the place of both the 
liquid and the dry measure of the English system. 

The standard unit of capacity measure is the liter (pronounced 
leeter)^ which is a cube whose edge is one decimeter. 

419. Oral and Written 

1. The liter is what part of a meter wide? High? Long? 

2. What part of a cubic meter does it contain? 

3. About how many inches wide is it? High? Long? 
About how many cubic inches does it contain ? 

4. Show with your hands how wide, high, and long a 
liter is. 

5. What denomination of English dry measure corresponds 
most nearly to the liter? 

6. Make a full-sized picture of a liter. 

7. What object the size of a liter do you know? 



CAPACITY MEASURE 281 

Table of CaiMidty Measure 

420. The table of capacity measure is formed similarly to the 
other metric tables, and is as follows : 

10 milliliters (ml.) = 1 centiliter (cl.) 

10 centiliters = 1 deciliter (dl.) 

10 deciliters = 1 liter (1.) 

10 liters = 1 dekaliter (Dl.) 

10 dekaliters = 1 hektoliter (HI.) 

10 hektoliters = 1 kiloliter (Kl.) 

10 kiloliters = 1 myrialiter (ML) 

421. Oral and Written 

1. How many liters in 1 myrialiter? In 1 milliliter? 

2. How many milliliters in 1 myrialiter ? 

3. Reduce 12,345,678 ml. to higher denominations. 

4. Read the number in example 3, giving each figure the 
name of the denomination it represents. 

5. Reduce 154.67 cl. to kiloliters. 

6. Reduce .012346 Ml. to deciliters. 

7. How many liters equal one cubic meter? 

8. A bin is 2.5 m. wide, 6.4 m. long, and 17 dm. deep. 
How many liters of oats will it hold? How many hektoliters? 
How many kiloliters ? 

9. A tank is 3 m. long and 3 m. wide. How many deci- 
meters deep must it be to hold 50 HI. of water ? 

10. A stone whose volume is 1 stere, if dropped into a pond, 
would displace how many liters of water? 
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MEASURES OF WEIGHT 

422. The gram is the unit of weight. It is equal to the 
weight of a cubic centimeter of distilled water at its greatest 
density. One gram equals 15.432 grains. 

Table of Weight 

10 milligrams (mg.) = 1 centigram (eg.) 
10 centigrams =1 decigram (dg.) 

10 decigrams = 1 gram (g.) 

10 grams = 1 dekagram (Dg.) 

10 dekagrams = 1 hektogram (Hg.) 

10 hektograms = 1 kilogram (Kg.) 

10 kilograms = 1 myriagram (Mg.) 

10 myriagrams = 1 quintal (Q.) 

10 quintals = 1 tonneau, 1 ^m ^ 

or metric ton J 

423. Oral and Written 

1. How many grams in 1 metric ton ? 

2. How many myriagrams in 1 metric ton? 

3. Reduce 1 mg. to metric tons. 

4. Reduce 1 T. to milligrams. 

5. Reduce 9,876,543,215 mg. to higher denominations. 

6. Read the number in example 5, giving each figure the 
name of the denomination it represents. 

7. Recite the table of weight. 

8. Spell the name of each denomination. 

9. Reduce 7.42 quintals to centigrams. 

10. Reduce 543 mg. to myriagrams. 

11. How many grains in 1 Kg. ? 



REVIEW QUESTIONS 283 

12. One pound Avoirdupois contains 7000 gr. How many 
pounds are equivalent to one kilogram ? 

' 13. Mr. Smith weighs 100 Kg. How many pounds does he 
weigh ? 

14. How many grams does a cubic meter of distilled water 
weigh ? 

15. Would a cubic meter of any other substance weigh the 
same as a cubic meter of distilled water ? State your reason. 

16. How many kilograms of water will a tank 4 m. x 3 m. 
X 12 dm. hold? 

REVIEW QUESTIONS 
424. 1. How many tables are there in the Metric System ? 

2. Name the standard units in the order in which they have 
been given. Repeat them until you can say them as rapidly 
as you can talk. 

3. Name the prefixes in the same way. 

4. Name and describe the unit of capacity measure; of 
weight; of length; of volume; of surface. 

5. Repeat the tables. 

6. The store is the unit of what measure ? The meter ? 
The are ? The gram ? The Kter ? 

7. How can metric numbers be reduced to higher denomi- 
nations ? To lower ? 

8. How many things are to be committed to memory in the 
Metric System ? 

9. What is 39.37? 15.432? 10? These are the only 
numbers that need be remembered. 
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425. Duties or customs are taxes levied on certain articles 
imported into the country from foreign lands. 

426. Most articles, other than those subject to internal 
revenue taxes, may be produced or manufactured in this country 
vrith entire freedom and without taxation ; but there are many 
things, both manufactured articles and " raw materials," that 
cannot be brought into the country without having taxes levied 
upon them and collected by the government. These taxes, 
called duties or customs^ are collected at custom houses, located 
at cities and towns called ports of entry. The ports of entry 
are situated not only along the seacoast and other boundaries 
of the country, but also along the great river and railroad 
routes. Can you name some cities that are ports of entry ? 

427. Articles on which duty must he paid are called dutiable 
articles. It is unlawful for dutiable articles to be brought into 
the country at any other place than a port of entry. 

428. A list of dutiable articles and the rates of duty to be paid 
upon them is called a tariff. The tariff of the United States is 
fixed by Congress. 

The importer of foreign goods must pay the duty on goods which he 
imports. Therefore, when he selLs the goods, he must ask a price sufficient 
to cover the cost, the duty paid, and his profit; so that the person who 
finally buys the goods for his own use really pays the duty upon them. The 
duty or custom is therefore said to be an indirect tax upon the purchaser or 



consumer. 



429. Duty computed at a certain per cent of the cost of the 
goods in the country from which they were shipped is ad valorem 
duty ; e.g. the duty on $10,000 worth of laces at 60 % ad valorem 
is $6000. 
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430. Duty computed according to the quantity of goods imported 
is specific duty ; e.g. the duty on 10,000 lb. of currants at 
2 cents per pound is $200. 

Some articles are subject to both an ad valorem and a specific duty ; e.g. 
the duty on cotton wicking is 15 % ad vtUorem and 10 cents per pound. 

431. Tare is an allowance made for the weight of boxes or 
cases in which goods are packed for shipment. 

432. Leakage and breakage are allowances for loss of liquids 
shipped in barrels, casks, and bottles. 

In computing ad valorem duty, take the net foreign invoice valuation 
(value of the goods in the money of the country from which they were 
shipjfed, less all discounts), find its exchange value in United States 
money, and find the required per cent of that sum. If the valuation con- 
tains a fraction of a dollar equal to, or greater than, fifty cents, call it 
another dollar ; if less than fifty cents, omit it ; e.g. a case of cotton laces 
invoiced at £ 100, less 4%, is valued at £ 96, or f 467, and the duty is 60% 
of f 467, or $280.20. 

In changing the foreign invoice valuations to dollars, use the follow- 
ing rates, which represent the intrinsic par or real comparative values of the 
various denominations, as adopted by the United States Treasury Depart- 
ment. 



Country 


MONBTABT UnFT 


\aiajk in U.S. 

DoT.r.ABS 


Great Britain 

Germany 

France 

Switzerland ^ 

Belgium 

Italy 

Austria 


Pound 
Mark 

Franc 

Lira 
Crown 


14.866 
.238 

.193 

.193 
.203 
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433. Oral 

Find the duties on the following invoices: 

Abticlss Rate op Duty 

1. 600 lb. of figs 2 ^ per pound, 

2. f 200 worth of cotton-seed meal 20 per cent. 

3. 800 lb. macaroni 1 J ^ per pound. 

4. * 2000 worth of mandolins 45 per cent. 

5. 2 T. of mutton 1^ ^ per pound. 

6. 50,000 white pine shingles 50 ^ per 1000. 

7. 5000 bu. of apples 25^ per bushel. 

8. 4855 lb. lemons 1 J ^ per pound. 

9. 2500 pineapples $7 per 1000 

10. $ 200 worth of straw hats 50 per cent. 

11. $480 worth of artists' proof etchings 25 per cent. 

12. 15 cwt. of Italian chestnuts 1 r per pound. 

13. One ton of hydraulic cement 8 ^ per 100 pounds. 

14. 10 horses, valued at $ 300 apiece 25 per cent. 

15. $ 200 worth of silk gloves 60 per cent. 

16. 50 bu. of flaxseed 25 ^ per bushel. 

17. 2 T. of maple sugar 4 r per pound. 

18. $150 worth of rubber balls 30 per cent. 

19. $2100 worth of steel plows 15 per cent. 

20. 5 T. of car tires 1^^ per pound. 

21. 800 lb. of frozen salt-water fish | r per pound. 

22. $ 1000 worth of sawed mahogany 15 per cent. 

23. 600 bottles of Apollinaris water 30^ per dozen bottles. 

24. 5 T. of scoured wool 33 ^ per pound. 

25. 600 knives worth $ 1 per doz. 6 ^ each and 40 % . 
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434. Written 

In eocamples 1-15 compute the dttties in doUars : 

1. On $1275 worth of chisels at 45%. 

2. On $3842 worth of fur rugs at 35 %. 

3. On 500 bbl. of rye flour, each containing 196 lb., at |^^ 
per pound. 

4. On $8374 worth of wool garments weighing 1047 lb., at 
44^ per pound and 60 % ad valorem. 

5. 35% on 1893 yd. of gingham, invoiced at 13^ per yard. 

6. 2|^ per square yard on 648 sq. yd. of unbleached cotton 
cloth. 

7. 60% ad valorem and 44^ per pound on 8 cases of wool 
stockings, average weight per case 272 lb., invoiced at $2685. 

8. 25% ad valorem and $3 fipiece on 25 Swiss watches, 
valued at $65 apiece. 

9. On 350 lb. of cologne water, invoiced at 40^ per pound, 
the rate being 45% ad valorem and 60^ per pound. 

10. Five tons of corrugated iron plates at 1^^ per pound. 

11. 20% ad valorem and 60^ per square yard on 500 yd. of 
inlaid linoleum, 6 ft. wide, invoiced at 60^ per square yard. 

12. On 504 dozen boxes of friction matches at 8 ^ per gross 
of boxes. 

13. 60^ per square yard and 40% ad valorem on 525 yd. of 
Wilton carpet, 27 in. wide, invoiced at 80^ per yard. 

14. 4/f per pound and 15 % on 1500 lb. of candy, invoiced 
at 15/^ per pound. 

15. 35% on a shipment of fur coats from Kraft and Levin, 
Berlin, invoiced at 3192 marks, less 4%. 
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435. An expresBion of the equality of two numbers or quantities 
is an equation ; e.g, 

$40 = $40; 82oz. =:21b. ; $20x2 = $40; 

8 cents -^2 = 4 cents ; <£ 1 5«. =^ 25«. 

436. The part of an equation at the left of the sign of equality 
is the first member of the equation. 

437. The part of an equation at the right of the sign of equality 
is the second member of the equation. 

Name the first member of each of the equations in section 
435 ; the second member. 




m 



Pig. 1 






2n 




Fig. 3 




Fig. 2 




m 




Fig. 5 



Pig. 4 






Fig. 6 




la: 




Fig. 8 



Fig. 9 
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438. Oral 

1. Which of the foregoing figures represent equations ? 

2. Why do the scales balance in Fig. 1 ? 

3. Why do they not balance in Fig. 2 ? 

4. What must be done with Fig. 2 to obtain the balance 
shown in Fig. 3 ? 

5. What must be done with Fig. 4 to obtain the balance 
shown in Fig. 5 ? 

6. What must be done with Fig. 6 to obtain the balance 
shown in Fig. 7 ? 

7. What must be done with Fig. 8 to obtain the balance 
shown in Fig. 9 ? 

8. Write an equation expressed in dollars. Add $5 to 
each member. Is it still an equation ? Why ? 

9. How may we make a true equation from 17 = 14? 

10. How may we make a true equation'from 21 = 7 ? 

11. How may a true equation be made from 15 gal. -s- 3 
= 60 qt. ? 

12. Complete the following equations : 

a. 35 + = 45. h. f99-i-ll = flx . 

b. 89-3 = 80 + . i. 86-46 = 5 X. . 



c. 45 = 15 X . y. 5 ft. + 3 in. = 60 in H . 

d. 17 ft. = 5 yd. ft. k, 2 hr. + 30 min. = min. 

e. 2 rd. 7 ft. = 32 ft. + . L | = ^. 

/. 4 wk. = da. m, || = . 

g. 18 + 3 X 6 = 30 + . n, x 7 = 60 - 11. 

13. Make an equation. Add 7 to the first member. Is it 
still an equation ? What must be done to the second member 
to restore the equality? 
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14. Make an equation of two sums of money. Add 10 cents 
to the first member. What must be done to the second mem- 
ber in order to preserve the equality ? 

15. Make an equation of two numbers expressing time. 
Subtract 15 min. from the second member. What must be 
done to the first member to preserve the equality ? 

16. Make an equation of two numbers expressing surfaces. 
Multiply both members by 10. How is the equality of the two 
members of the equation affected ? 

17. Make an equation. Divide both members by the same 
number. How is the equality of the two members affected ? 

439. Axioms 

1. If the same or eqiud quantities are added to equal quantities^ 
the sums are equal, 

2. If the same or equal quantities are subtracted from equal 
quantities^ the remainders are equal. 

3. If equal quantities are multiplied by the same or equxil quan- 
tities^ the products are equal. 

4. If equal quantities are dimded by the same or equal quanr 
tities^ the quotients are equal. 

Smmnftry 

We may add the same number or equal numbers to both mem- 
bers of an equation^ subtract the same number or equal numbers 
from both members of an equation^ multiply both members by the 
same or equal numbers, or divide both members by the same or 
equal numbers trithout destroying the equality. 

440. ^lany problems may be solved more easily by the use 
of equations tlian by the usual methods of analysis. In solving 
problems by means of equations, it is customary to represent 
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the numher which in to he found, called the unknown number, by 
some letter, usually x, y, or 2. 

In expressing the equation, if x stands for a certain number, 
two times the number is represented by 2 x, three times the 
number by 3 x, ten times the number by 10 x^ and so on ; that - 
is, 5 2; means 5 times x^l x means 7 times x^ 25 x means 25 times x, 
.05 X means .05 of z, and so on. 

What is the meaning of liar? 15 z? }x? l^x? .15a:? 
2.07 a:? .03 a: ? 2|a:? 

441. Finding the value of the unknown number in an equation 
is called solving the equation. 

We solve an equation by adding the same or equal numbers 
to both members, subtracting the same or equal numbers from 
both members, multiplying both members by the same or equal 
numbers, or dividing both members by the same or equal num- 
bers, or by performing several of these operations in succession. 
In other words, there are four operations that we may perform 
upon the members of an equation without destroying the equality. 

Examples 

1. Solve the equation, 8 a: = 24, 
Dividing both members by 8, X = 3. Ans, 

2. Solve the equation, a; + 15 = 45, 
Subtracting 15 from both members, x = 30. A71S. 

3. Solve the equation, 4 a: + ilO = $38, 
Subtracting f 10 from both members, 4 a; = $ 28, 
Dividing both members by 4, a; = $ 7. A.ns^ 

4. Solve the equation, 16 a: + $ 20 = 6 a: + * 35, 
Subtracting 6 x from both members, 10 a; + i^ 20 = 8 35, 
Subtracting 9 20 from both members, 10 a; = $ 15, 
Dividing both members by 10, a; = $1.50. Ans. 
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5. Solve the equation, 

Adding 18 to both members, 
Multiplying both members by 5, 

6. Solve the equation, 
Adding ^ to both members, 
Dividing both members by 82, 

7. Solve the equation, 
Dividing both members by 1.00 J, 

442. Written 

Solve the following equations: 

1. 5ic= 35. 

2. 7 a; = 18 + 4 a;. 

3. 13a: + 4 = 95. 

4. 18^2: =74. 

5. -^^x = 86. 

6. f of fa; = 825. 

7. 1.03 a; = 412. 

8. .08 a; = 4.32. 



X 

82 a;- j5L 

82 a; 



X = 



1.00^ a; 



X = 



2, 

20, 

100. Am. 

41, 

^. Ans, 

$84.21, 

Ans. 



9. 5.18 a; = 466.2 yd. 

10. 8.5 a; + 30 bu. = 1135 bu. 

11. 18a;- 2 = 88. 

12. 75a;-f = 224f 

13. 14 a; + ^^ = 560^^. 

14. 12fa; = $957. 

15. 45 a; = 72. 

16. .36 a; + $1.45 = * 19.45 



Problems 
443. Written 

1. .16 of the cost of my house was $320. What did my 
house cost ? 

Solution 
Let X = cost of my house. 

Then .16 a; = $320. 

Dividing both members by .16, x = $2000, cost of my house. Ans. 

2. A pony and cart cost $135. The pony cost four times as 
much as the cart. Find the cost of each. 
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Solution 

Let X = cost of the cart. 

Then 4z = cost of the pony. 

Adding, 5 x = 9 135, cost of both. 

Dividing both members by 5, x = 9 -7, cost of the cart, 1 
Multiplying by 4, 4 x = 9 108, cost of the pony. | -^ "*• 

3. The sum of two numbers is 199.40. Their difference is 
2.70. What are the numbers ? 

Solution 

Let X = the smaller number. 

Then x + 2.70 = the larger number. 

Adding equals to equals, 2 x + 2.70 = the sum of the numbers 

or, 2x4-2.70= 199.40. 
Subtracting 2.70 from both members, 2x = 196.70. 
Dividing both members by 2, x = 98.35, the smaller,) ^ 

Adding 2.70 to both members, x + 2.70 = 101.05, the larger. ) 

4. The area of a rectangle is 5875 square inches. The width 
is 25 inches. What is the length ? 

SoltUion 

L«t X = the length in inches. 

Then 25 x = 5875 (area = length x breadth). 

Dividing both members by 25, x = 235 inches. Ans, 

5. A merchant gained 35 % by selling cloth at $1.89 per yard. 
What was the cost per yard ? 

Solution 

Let X = cost of 1 yard. 

Then .35 x = gain on 1 yard. 

Adding equals to equals, 1.35 x = cost + gain, or the selling price 

or, 1.35 x=: $1.89. 
Dividing both members by 1.35, x = $1.40, cost of 1 yard. Ans, 

6. What principal on interest for 2 mo. 21 da. at 5%, will 
yield f 7.47 interest? 
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Solution 
Let X = the required priDcipal. 







Then xyc—^ ®^ -ft747 ^ v ^^ ?- 

inen x x j^ x ^g^ - « 7.47. _x— -gg^. 



^0 

8 
9 

Therefore, sT^^a; = J 7.47. 

9 
Dividing both members by ^rrrr, x = 9664, principal. Ans. 

oUU 

/SioZve by means of equations : 

7. John and Henry earned $ 38.40 during the summer vaca- 
tion. Henry earned twice as much as John. How much did 
each earn ? 

8. The sum of two numbers is 8347 ; their difference is 
1265. What are the numbers ? 

9. Elsie, Ruth, and Mabel received $42 in prizes, Elsie 
receiving $3 as often as Ruth $2 and Mabel $1. What was 
the amount of each prize ? 

10. A pole stands -^ in the mud, -^ in the water, and the re- 
mainder, which is 82 feet, in the air. How long is the pole ? 

Hint. — Let x=^^ oi the length of the pole. 

11. A tree 55 ft. high was broken off so that the part broken 
off was four times as long as the part left standing. How long 
was the piece that was broken off ? 

12. Three men. A, B, and C, engaged in business, B furnish- 
ing three times as much capital as A, and C furnishing twice as 
much as B. If they furnished $8950 in all, how much did each 
furnish ? 

13. A man is four times as heavy as his son, and the differ- 
ence of their weights is 63 Kg. 
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a. What is the weight of each, in kilograms? 
h. In pounds ? 

14. What number increased by \ of itself equals 192 ? 

E[iHT. — Let a; = I of the number ; then 7 x = the number. 

15. What number diminished by ^ of itself equals 162 ? 

16. A man, having a sum of money, earned five times as 
much, and spent one half of what he then had. He had left 
1^270. How much had he at first ? 

17. A boy, having some money, earned twice as much and 
f .48 more, when he had $9.78. How much did he earn ? 

18. One third of a sum of money exceeds one f ouii^h of the 
sum by $ 17. What is the sum ? 

19. 2| times a certain number is greater by 45 than three 
fourths of the number. Find the number. 

20. Divide 176 into four parts so that the first shall be four 
times the second, the third one third of the second, and the 
fourth one half of the first. 

Hint. — Let x = the third part. 

21. The sum of three numbers is 1658. The second exceeds 
the first by 130, and the third exceeds the first by 79. Find the 
three numbers. 

22. Three numbers, when added, amount to $11.89. The 
second exceeds the first by 3.28 and the third exceeds the 
second by 1.37. Find them. 

23. A farmer has apples, potatoes, turnips, and onions in his 
cellar. The number of bushels of apples is 13 less than the 
number of bushels of potatoes; the number of bushels of 
turnips is 19 less than the number of bushels of apples, and 
there are 3 more bushels of turnips than of onions. The entire 
quantity is 72 bushels. Find the number of bushels of each. 
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REVIEW AND PRACTICE 
444. Oral 

1. Name the prime numbers from 1 to 100. 

2. How may we know, without trial, that 723,468 will not 
exactly divide 398,650,076,341 ? 

3. There are two decimal places in one factor, three in 
another, one in another, and four in another. How many 
decimal places are there in the product of the four factors ? 

4. If one fifth of an acre of land is worth $20, what is one 
twentieth of an acre worth at the same rate ? 

5. 48x25 = ? 57x99 = ? 560x125 = ? 

6. 61-T.25=? 33-^125 = ? 17-^. 33^ = ? 

7. 360x.l6f = ? 39-s-.25 = ? 150-4-.2 = ? 

8. 63x33J = ? 99x66f = ? 42x.l4f = ? 

9. 50 + 5x2 = ? 88-8-^4 = ? 7x8 + 16-^4=? 

10. 20 % of 33J % = what common fraction ? 

11. Two successive trade discounts of 10 % are the same as 
what single discount ? 

12. Test each of the following numbers for divisibility by 2, 
3, 4, 5, 6, 8, and 9 : 

a. 2364 h. 486,728 c, 72,056,391 d. 91,307,865 

e. 42,836,076 /. 90,010,332 g. 8,705,637,411 

13. If a man earns $99 in 17 days, how much will he eai'n in 
51 days at the same rate ? 

14. What is the least number that will exactly contain 
2, 3, and 4 ? 

15. What is the greatest number that will exactly divide 60, 
96, and 132 ? 

16. What is the cost of 7000 shingles at $5.50 per M ? 
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17. What is the cost of 1500 lb. of mixed feed at $1.80 
per cwt. ? 

18. Two long tons contain how many more pounds than two 
short tons ? 

19. What is the length of a solar year ? 

20. How many grains are there in 5 lb. Avoirdupois ? 

21. A quart of spirits of camphor will fill how many 4-ounce 
bottles ? 

22. What is the area of a triangle whose base is 2 ft. and 
whose altitude is 20 in. ? 

23. What is the altitude of a parallelogram having an area 
of 96 sq. in. and a base of 2 ft. ? 

24. A piece of lumber 2" by 4", and 6 ft. long, contains how 
many board feet ? 

25. a. How many shingles are required for 1 square foot of 
roof, when they are laid 6 inches to the weather ? 

J. How many are required for one square of roofing ? 

26. What is the cost of a slate roof 20' x 30' at $10 per 
square ? 

27. A grocer sold 6G^% of a hogshead of vinegar. How 
many gallons did he sell ? 

28. 33|^ % of a rod is how many feet ? 

29. What per cent does a grocer gain on celery bought 
at 30^ a dozen heads, and sold at 5^ a head ? 

30. What per cent does a merchant gain when he sells two 
yards of cloth for what three yards cost ? 

31. A newsboy bought 30 papers and sold them at a profit 
of 50%. How many papers can he buy with the money 
received for the papers sold? 
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32. How much commission does an agent receive for selling 
$1200 worth of goods, when the rate of his commission is 

33. What is the premium for insuring a $10,000 stock of 
goods for one fourth of its value at 2 % ? 

34. Mr. Wheelock's county tax was $76 when the county 
tax rate was 5 mills on a dollar. What was the assessed valua- 
tion of Mr. Wheelock's property ? 

35. A tax collector's suretyship bond cost him $28, at the 
rate of $4 per thousand. What was the amount of his bond ? 

36. On a certain day, New York exchange sold in Kansas 
City at ^% premium. What was the premium on a $16,000 
draft ? 

37. When the entire budget of a town is $35,000 and 500 
men pay $1 apiece poll tax, how much must be assessed on the 
property ? 

38. When the tax on $1000 is $18.57, what is the rate per 
dollar of assessed valuation ? 

39. $30 will pay the tax on how many dollars' worth of 
property, when the tax rate is .015 ? 

40. A room 12 meters long is how many feet long ? (Think 
all the way through before you perform any operation.) 

41. 300 liters of oats are about how many bushels ? 

42. 100 liters of kerosene oil are about how many gallons ? 

43. About how many square meters of carpet are required to 
cover a floor 2 rods wide and 4 rods long ? 

44. What is the scale of linear measure in the metric system ? 
Of surface measure ? Of volume measure ? 

45. State your weight approximately, in kilograms. 
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445. Written 

Solve the following probletM^ using equations wherever they will 
shorten or simplify the work: 

1. Find (a) the greatest common divisor, and (li) the least 
common multiple of 126, 210, 294, and 462. 

2. Reduce yf^ to a decimal. 

3. Kerosene is 80|% as heavy as water. If a gallon of 
water weighs 8^ lb., how many gallons are there in a ship load 
of kerosene weighing 3900 tons ? 

4. In 1890 there were 166,706 miles of railroad in the United 
States, and in 1900 there were 190,082 miles. What was the 
per cent of increase ? 

5. The copper cent, which has not been coined since 1864, 
weighed 72 grains and was composed of 88 % copper and 12% 
nickel. How many pounds. Avoirdupois, of copper were there 
in $100 worth of those coins ? 

6. Find the number of gallons of water that can be con- 
tained in a rectangular cistern 7 ft. by 12 ft. by 5| ft. 

7. On the 29th day of April, 1908, Francis Burns bought 
of Fred J. Feck, 9 tons of egg coal and 5 tons of chestnut coal 
at #6.10 per ton, and 2 tons of pea coal at $4.25 per ton. 
Make out the bill and receipt it as the creditor's agent. 

8. A boy spent | of his money, earned 65 cents, and then 
had ^ of his original sum. How much money had he at first ? 
(Let X = the money he had at first.) 

9. A man owning 135 acres of land, sold 63 A. 87 sq. rd. 
How much land had he left ? 

lO. Add 40^ 37' 19", 20° 40' 30", and 9° 30^ 45". 

Divide 35° 21' 30" by 15. 
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12. How many cords are there in a pile of 4-foot wood 7 ft. 
high and 40 ft. long ? 

13. Find the cost, at 36 cents per square yard, of plastering 
the four walls and ceiling of a store 72 ft. long, 36 ft. wide, 
and 12 ft. 3 in. high, allowing 375 sq. ft. for openings. 

14. What is the cost of carpeting a room 14 ft. 9 in. long 
and 12 ft. 6 in. wide with Brussels carpet 27 in. wide, costing 
$1.35 a yard, running the strips lengthwise of the room and 
making no allowance for waste in matching the pattern? 

15. Find the cost of 48 planks, 16 ft. long, 14 in. wide, 
and 3 in. thick, at $34 per M. 

16. What is the altitude of a triangle whose area is 600 
sq. ft. and whose base is 60 ft. ? (Let x = the altitude and 
make an equation.) 

17. A building lot was sold for f 1150, which was an advance 
of 15% on the cost. If it had been sold for $2210, what would 
have been the rate per cent of gain ? 

18. A farm, sold at a loss of 18%, brought $16,400. How 
many dollars were lost? 

19. At what price must cloth costing $3.50 per yard be 
marked, that the merchant may deduct 20 % from the marked 
price and still gain 20 % ? 

20. One brand of tin plate is made by dipping thin steel 
plates into molten tin. A coating of tin adheres to the steel, 
making a sheet of bright tin. 

a. If 112 of the plates weigh 98 lb. before being dipped, 
and 106 lb. after being dipped, what per cent of the tin plate is 
tin? 

J, What per cent of the tin plate is steel ? 

c. How many pounds of tin will 2800 tin plates contain? 
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21. The following is a record of receipts and expenses for 
one year of a 94-acre farm in New York State, owned by Mr. 
Tallcott, and worked by a tenant who received one half of the 
net income as his share : 



Rbckipts 

Wheat, 107 bu., at 

Potatoes, 598 bu., at 

Cabbage, 44 tons, at 

Hay, 17^ tons, at 

Milk 

Veal 

Young stock, growth 

Nine pigs 

Poultry 



80^ per bu. 
60^ per bu, 
* 14.40 per T. 
$11.00 per T. 
$239.00 
*22.00 
$50.00 
$106.00 
$92.00 



EZPKNSBS 

Phosphates $47 

Seed $23 

M iscellaneous $ 94 



a. How much did the tenant receive for his year's work ? 

6. The owner's entire investment consisted of §2700 paid for 
the farm, $500 for improvements, and 8800 for stock. Out of 
his share of the profits, he paid 835 taxes and insurance, 8i38 for 
repairs, and $90 for other items. His net income was what 
per cent of his investment ? 

c. The next year, the income from produce (cabbages, 
wheat, potatoes, etc.) diminished 8388. The income from 
milk and live stock increased 8407, and the expenses increased 
$63. Was Mr. Tallcott's per cent of net income increased or 
diminished, and how much? 

22. How many steres of stone are there in a stone wall 3 m. 
long, 5 dm. thick, and 250 cm. high? 

23. Write 10 dm., 5 m., and 9 mm. as one number. 

24. How manv liters of water will be contained in a vat 
which is 3 m. long, 25 dm. wide, and 200 cm. deep? 
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25. How many kilograms of water will a rectangular tin box 
hold, if it is 15 dm. long, 25 cm. deep, and 1 m. wide? 

26. What is the cost of goods that bring $742.56, when sold 
at a gain of 7%? 

27. A certain kind of dress goods shrinks 4 ^{^ in sponging. 
How many yards should be purchased for a suit requiring 12 
yd. of sponged cloth? 

28. A sloyd class was composed of 20 boys. Each boy made 
a sled of the following parts : runners, 42 in. long and 4^ in. 
wide ; three crosspieces, each 2J in. by 12 in. ; a top, 12 in. by 
28 J in. What was the cost of the lumber at $70 per M, none 
of it being more than 1 in. thick, and estimating that 20 ^ of 
all the lumber purchased was wasted in the work? 

Hint. — What per cent of the lumber was not wasted? 

29. For what sum must I give my note, without interest, due 
90 days from date, in order that it may yield $492.50, when 
discounted Rt 6^o on the day of date ? 

30. A note for #600, without interest, dated July 1, due 
90 days from date, was discounted Aug. 30, at the rate of 7 % 
per annum. Find the proceeds. 

31. What principal will give $63 interest in 2 yr. 3 mo. at 

8%? 

32. At what rate of interest will $600 amount to $692 in 
2 yr. 6 mo. 20 da. ? 

33. Find the interest on $390 for 1 yr. 6 mo. 5 da. at 5%. 

34. What per cent of the list price is paid by a purchaser 
who is allowed discounts of 20 % and 10 % ? 

35. The premium on an insurance policy is $33, and the rate 
^0 % • What is the face of the policy ? 
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36. A certain village must raise 1^9017 by taxation. There 
are 670 men who pay a' poll tax of $1 each. The assessed 
valuation of the property of the village is $667,760. 

a. What must be the tax rate ? 

ft. What is the tax on property assessed at $7500? 

e. What is the entire tax of a man whose property is assessed 
at $1475 and who is a resident of th^ vUlage? 

d. What is the assessed valuation of property on which the 
tax is $95.50? 

37. To close out a stock of gloves costing $9.60 a dozen pairs, 
I am selling them at $.75 a pair. What per cent do I lose? 

STOCKS 
446. It often happens that one man or a small group of men 
desire to engage in a business that requires more money, or 
capital as it is called, than they alone are able or willing to 
invest in it. They obtain more money by organizing a stock 
company. That is, they draw up a subscription paper, describ- 
ing the business in which they purpose to engage, the signers of 
which agree to pay into the treasury of the company the sums 
of money set opposite their names in the subscription paper. 

The amonnt to be raised is divided into a certain onmber of parts, called 
shares, and each subscriber may subscribe for as many shares as he desires. 

The shares of railroad, steamship, banking, and manufacturing com- 
panies are usually f 100 each. The shares of western mining companies are 
usually one dollar each. Sometimes shares are even less than one dollar. 

When a sufficient number of shares have been subscribed for, the com- 
pauy is organized, and receives from the state or government a charter or 
certificate of incorporatioii empowering it to transact business. The share- 
holders elect certain ones of their number, generally not less than five, to 
be the diiectora of the company. The directors elect officers whose duty it is 
to manage the business. 

Each shareholder receives a certificate of stock, signed by officers of the 
company, stating the size of each share and the number of shares which he 
owns. These shares may be bought and sold like any other property. 



Certificate of Stock. 
On the back of the above certificate is printed the following 
form for the transfer of the shares : 

For value received liereby sell, transfer, and assign 

to ■._ 

the shares of stock within mentioned, and a^dhorixe 

to make the necessary transfer on tite books of the company. 

Witness my hand and seal this _„ 

day of __ 19 

..[^] 

Witnessed by 



When this form is properly filled out, the purchaser may 
surrender the certificate to the company and receive a Dew 
one made out in his own name. 



STOCKS 305 

447. Oral 

1. The certificate on page 304 is for how many shares ? 

2. Each share represents how many dollars of capital stock ? 

3. What is the entire capital of this bank ? 

4. It is divided into how many shares ? 

5. A certain manufacturing company has a capital of 
$600,000. This is equal to how many shares of $100 each ? 

6. The capital stock of a certain company is divided into 
2000 shares of $50 each. What is the entire amount of its 
capital ? How many dollars of capital stock has a man who 
owns 40 shares ? 

7. How many shares of stock are there in a company whose 
capital stock is $200,000, divided into shares of $25 each? 
How many dollars of this stock has a man who owns 50 shares? 

8. What is the entire capital stock of a company whose 
capital is divided into 10,000 shares of $100 each ? How many 
dollars of this stock has a man who owns 50 shares ? 

9. Name some stock companies that transact business in 
your vicinity. 

10. If I own twenty-five 50-dollar shares of Pennsylvania 
R.R. stock, how many dollars of stock do I own ? 

11, Make a definition of (a) a stock company, (J) capital 
stock, (<?) a share, ((f) a certificate of stock. 

When a stock company succeeds in business so that its income is greater 
than its expenses, the profits are divided among the stockholders, each one 
receiving a part of the profits, according to the number of shares of capital 
stock which he owns. 

In some companies, if there are losses in the business, they are appor- 
tioned among the stockholders, each one contributing according to the 
number of shares that he owns. 
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448. The real value of a %hare of stock begins to change very 
soon after it is issued. 

If the business of the company is prosperous, so that- there are large 
profits to be divided among the shareholders, people are anxious to buy the 
shares and are willing to pay more for them than their original or face 
value. If the business is not prosperous, so that there are no profits, but 
sometimes losses, the shareholders are willing to sell their shares for less 
than their original or face value. The abundance or scarcity of money in 
the great money centers of the country, and the general condition of busi- 
ness, also affect the real or market value of shares. 

Summary 

449. A stock company consists of a number of persons^ organ- 
ized under a general law or by special charter^ and empowered to 
transact business as a single individual. 

460. The capital stock of a company is the amount named in 
its charter. 

The capital stock nominally represents the original investment in the 
company, but is, in most cases, either greater or less than the present real 
value of the company's property. 

451. A share is one of the equal parts into which the capital 

stock of a company is divided. 

In this book, a share will be considered as $ 100 of stock unless otherwise 
indicated. 

452. A stockholder is a person who owns one or more shares 
of capital stock. 

453. The par value of a share of stock is its original or face 
valu^; the market value of a share of stock is the price for which 
the share will sell in the market. 

The market values of leading stocks fluctuate from day to day, and are 
quoted in the daily papers; e.g. "N. Y. C, 131 " means that the stock of 
the New York Central R.R. Co. is selling to-day at $ 131 a share ; " Western 
Union, 56 " means that the stock of the Western Union Telegraph Company 
is selling at ^ 56 a share. (Par value 9 50 per share.) 
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4M. When the market price of stock is the same as the par 
value, the stock is said to be at par ; when the market value is 
greater than the par value, it is said to be above par, or at a 
premiom ; when the market value is less than the par value, it 
is said to be below par or at a discount ; e,g. when the General 
Electric Company's stock is quoted at 113, it is 13 ^ above par, 
or at a premium of 13 9^ ; when Missouri Pacific R.R. stock is 
quoted at 47, it is 53 % below par, or at a discount of 53 9^. 

The par value never changes. A share of stock that was originally f 100 
is always f 100, though its market value may be more or less than f 100. 
The par value of stock, therefore, does not represent value at all, but a cer- 
tain quantity or part of the entire capital stock of a company ; just as, if you 
own 100 bushels of wheat, in an elevator containing 100,000 bnshels, you 
own y^^ part of the entire quantity, though it may be worth f 125, or only 
f 60. It is always the same quantity of wheat, whatever may be its value. 

We should therefore avoid speaking of a share as " f 100 worth of stock *'; 
it is f 100 o/* stock, like 100 yards o/* cloth, or 100 gallons o/oil. 

455. Dividends are the net profits of a stock company divided 

among the stockholders according to the amount of stock they own ; 

assessments are the losses apportioned among^ and required to he 

paid by^ the stockholders according to the amount of stock they 

own. 

Both dividends and assessments are computed at a certain per cent of the 
par value of the capital stock ; e.g, if a company is cj^>italized at f 100,000, 
and makes a net profit of $2000 during one year, the profit is 2 % of the par 
valne of the stock ; the company may therefore declare a dividend of 2 %, 
and pay to each stockholder a dividend of 2 % of the par value of his stock. 

456. Stock companies often issue two kinds of stock, namely : 
Preferred stock, which consists of a certain number of shares 

on which dividends are paid at a fixed rate, and 

Common stock, which consists of the remaining shares, among 
which are apportioned whatever profits there are remaining 
after payment of the required dividends on the preferred stock. 
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457. Stocks are generally bought and sold by brokers, who 
act as agents for the owners of the stock. Brokers receive as 
their compensation a certain per cent of the par value of the 
stock bought or sold. This is called brokerage. 

The usual brokerage is J % of the par value; e.g, if a broker sells 10 
shares of stock for me, his brokerage is ) % of 9 1000, or 9 1>25. 

458. Oral 

1. How many dollars of stock are represented by fifty $ 100 
shares ? 

2. Explain the meaning of each of the following quotations : 
Pacific Transportation Co., 57^ ; Great Northern, preferred, 
117|^ ; American Sugar, lOlf ; Mexican Central, 14^ ; Lighting 
Co., 188 ; U. S. Rubber, common, 20, preferred, 77. 

3. When stock is quoted at 85, what is the market value of 
100 shares ? What is the par value ? Is it at a premium, or at 
a discount ? What per cent ? 

4. When stock is quoted at 132J, what is the rate of pre- 
mium at which it sells? What is the market value of two 
shares ? 

5. When stock is quoted at 90, what is the rate of discount 
at which it sells? What is the market value of one share? 
How many shares may be bought for $460? What will be 
the cost of 1000 shares ? 

6. When stock sells at a discount of 21|%, what is the 
quotation ? 

7. What is the market value of one share of stock which is 
quoted at 120 ? Of 8 shares ? How many shares can be 
bought for $ 480 ? For 1 1080 ? For 1 360 ? 

8. When stock is. quoted at 75, what is the market value of 
one share ? Of 4 shares ? Of 3 shares ? Of 20 shares ? How 
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many shares can be bought for $ 150 ? For * 376 ? For $ 7500 ? 
For'*1500? 

9. f 1600 will buy how many shares of stock at 80 ? At 40 ? 
At 160? 

10. What must be paid for 100 shares of Rapid Transit R.R. 
stock at 49| ? 

11. If I invest f 4000 in U. S. Rubber Company's stock at 
20, how many shares will I receive ? 

12. How many shares of Union Pacific R.R. stock at 120 
can be purchased by a woman who has $ 3600 to invest ? 

13. A mining company's stock is divided into ^1 shares. 
What is the market value of 200 shares, when they are quoted 
at 140 ? 

14. What is the brokerage, at |7o o^ one share of the 
Columbia Construction Company's stock ? If the stock is 
quoted at 105 J, what is the market value of one share ? What 
will one share cost me, including brokerage ? If I buy two 
shares, how much is my investment ? 

15. What must I pay for 100 shares of railroad stock, at par, 
including J 9^ brokerage ? 

16. A broker sold 400 shares of Erie R.R. stock at 16. How 
much did he receive for it ? How much was his brokerage at 
J '/c ? How much did the owner of the stock realize after pay- 
ing the brokerage ? 

17. Mr. Barrett bought, through a broker, 50 shares of Den- 
ver & Rio Grande R.R. stock at 20|, paying ^ *}( brokerage 

. for buying. How much did a share cost him ? What was his 
entire investment ? How much did the broker receive ? How 
much per share was received by the man who sold the stock, 
after paying his broker ? How much would he have received 
for 100 shares, at the same rate ? 
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18. This morning's paper tells me that Southern Pacific 
R.R. common stock sold yesterday at 78^. If my broker sold 
100 shares of it for me at that figure, and sent me the proceeds, 
after taking out his brokerage of ^ %, how much per share do 
I receive? How much do I realize from the sale of the 100 
shares? 

19. A manufacturing company, having a capital of S 100,000, 
declares a dividend twice a year. From Jan. 1 to July 1 of a 
certain year, its net profits amounted to $3000. The profits 
were what per cent of the capital stock ? What rate per cent 
of dividends could the company declare? What amount of 
dividends did Mr. Scott receive, if he owned 200 shares ? How 
many shares had a stockholder who received $30 in dividends? 
If this company's net profits for the remainder of the year were 
$5000, what rate of dividends could it declare for that time? 

20. A gas company declared a dividend of 6%, which 
amounted in all to $60,000. What was the capital of the com- 
pany ? How many shares must a stockholder have owned, to 
receive $120 in dividends? How many dollars of stock? 

21. I have some bank stock that I bought at 200. How 
much did a share cost me? The stock paid a 10 % dividend 
this year. What did I receive on a share? What rate per 
cent of income do I receive on my investment? 

22. A railroad stock that was bought at 50 pays a 2% 
annual dividend. What was the cost of 10 shares? What is 
the income on 10 shares ? The income is what per cent of the 
investment? 

23. If I buy stock at 87J, and after keeping it for a time, 
sell it at 95|, paying ^ % brokerage both for selling and buy- 
ing, how much will I gain on 100 shares? 
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24. If U. S. Steel, prefen*ed, pays 7 9^ annual dividends, 
what are the dividends on $10,000 of the stock? 

25. The following article appeared in a morning paper Jan. 
2,1908: 

** The Board of Directors of the Syracuse Rapid Transit Railway Com- 
pany, at a meeting held Dec. 30, 1907, declared a dividend of 3 per cent on 
the common stock of the company, payable Feb. 1 to stockholders of record 
at the close of business Jan. 10, 1908. 

^ The common stock of the company was quoted on the Syracuse Stock 
Exchange yesterday at 79 bid, and 95 asked." 

How many 5-cent car fares would it take to pay the divi- 
dends on 10 shares of the Rapid Transit common stock? How 
much would 10 shares cost if bought at the price bid? How 
much would be received for 10 shares, if sold at the price 
asked? What was the difference between the asking price of 
100 shares and the price bid? If this company paid 6% divi- 
dends on its preferred stock, what was the entire income from 
10 shares of preferred and 10 shares of common stock? 

26. A man bought stock at par and sold it six months later 
at 89J, paying J% brokerage both for selling and buying. 
What was his loss on 100 shares? 

27. Cut the stock quotations from your daily paper, bring 
them to school, compare them with quotations of the same 
stocks as given in these exercises, and find the gains or losses 
that would have resulted from buying stocks at the quotations 
here g^ven, and selling at the quotations given in your paper. 

28. If you buy stocks through a broker, does the brokerage 
add to, or take from, the cost of the stocks ? 



If you sell stocks through a broker, does the brokerage 
add to, or take from, your receipts from the sale? 



29} 


N. Y. Central 


93i 


15i 


National Lead 


39} 


101 » 


Northern Pacific 


116 


811 


People's Gas 


80 


38} 


Rock Island 


15, 


105} 


Southera Pacific, common 


731 


137} 


Southern Pacific, preferred 


107| 


125 


Western Union 


55 
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469. Written 

The following quotations are copied from a daily paper. Use 

them in solving problems l-io. 

American Cotton Oil 
American Woolen 
American Sugar 
Baltimore and Ohio 
Brooklyn Rapid Transit 
Chicago, Mil., and St. Paul 
Chicago, Northwe^stern 
Manhattan 

1. Find the cost, including ^ % brokerage, of 

a. 150 shares of American Woolen Co. 

b. 250 shares of Western Union Telegraph. 

c. 300 shares of Manhattan R.R. 

d. 200 shares of Rock Island R;R. 

2. What will the seller realize, allowing ^ % brokerage, from 
the sale of 

a. 175 shares of American Sugar Company ? 

b. 95 shares of Brooklyn Rapid Transit R.R. ? 

<?. 200 shares of Chicago and Northwestern R.R. ? 

d, 400 shares of Chicago, Milwaukee, and St. Paul R.R. ? 

3. 350 shares of Southern Pacific common stock are worth 
how much less than the same quantity of Southern Pacific pre- 
ferred ? 

4. How many shares of the People's Gas Conipany can be 
bought for $7211.25, which inclades ^ % brokerage ? 

5. A man realized $7290 from the sale of Baltimore and 
Ohio R.R. stock, paying ^ % brokerage. How many shares 
did he sell ? 

6. How many shares of New York Central R.R. stock must 
be sold to realize $28,012.50, brokerage ^%^ 
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7. My broker sold for me 90 shares of stock of the American 
Cotton Oil Company, and bought with a part of the proceeds 
60 shares of National Lead stock. He then sent me the re- 
mainder of the money in the form of a New York draft, deduct- 
ing \ % brokerage for selling, J % for buying, and 25 / exchange 
for the draft. What was the face of the draft ? 

8. If I sell 300 shares of Baltimore and Ohio R.R. stock, how 
much must I put with the proceeds of the sale in order to buy 
an equal quantity of Northern Pacific, paying J % brokerage 
for each transaction ? 

9. How much National Lead stock can be bought for 
S 3910.60, paying \ % brokerage ? 

10. Find in your daily paper the quotations of some of these 
stocks and compute the gain or loss on 25 shares bought at the 
rates given here and sold at to-day's prices. 

U. What must be paid for 700 shares of Southern Railway 
stock at 13 J ? 

12. What must be paid for 550 shares of Wisconsin Central 
Railway stock at 15 j^, brokerage J 7c ? 

13. How many shares of Illinois Central stock at 128^ can 
be bought for * 9618. 75? 

14. How much Railway Steel Spring stock at 26| can be 
bought for f 18,495, which includes brokerage at |^ </^ ? 

15. a. What must be paid, including brokerage at J 9^ , for 
190 shares of D. & H. R.R. stock at 150J ? 

J. What does the seller realize from the sale if he also pays 
J % brokerage ? 

16. When 90 shares of stock are worth f 10,125, 
a. What is the value of one share ? 

6. What is the quotation ? 
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17. a. How many dollars of stock paying 4J % dividends 
must I own in order to receive a dividend of i 900 ? 

ScooESTiQN. — Let X = the namber of dollars ; then the statement of re- 
lation is .04} x =• 900. 

I. How many shares of stock ? 
c. How much is it worth at 97J ? 

18. I received in exchange for an office building 700 shares 
of a bank stock which was selling in the market at 125 and 
drawing 8 % annual dividends. 

a, I received the equivalent of how much money ? 

6. How many dollars of stock did I receive? 

c. What is the dividend on this amount of stock ? 

d. That is what per cent of the value of the stock ? 

Statement of relation : of 887,500 = 85600 

or, 9 87,500 z = 1 5600. 

19. On the 1st of January, 1908, the Faneuil Hall National 
Bank paid a dividend of 1| % . 

a. What was the dividend on 75 shares of the stock of this 
bank? 

b. How many shares of stock are held by a stockholder who 
receives $700 in dividends? 

20. At a certain time the stock of the Pennsylvania Tele- 
phone Company consisted of 88,497 shares of $60 each. The 
company paid 6 % dividends. What was the entire amount of 
one dividend ? 

21. The Rocky Mountain Bell Telephone Company paid 
$142,170 in dividends on $ 2,369,500 of stock. 

a. What was the rate of dividends ? 

J. If a stockholder bought his stock at 80, what is the rate 
of income on his investment ? 

22. The Maryland Coal Company paid a dividend of 2J ^ , 
June 15, 1908. What was the dividend on $11,000 of the stock ? 
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BONDS 

460. A stock company or other body of people^ organized under a 
general laWy or by special charter^ and empowered to hold property^ 
and to act as an individiud^ is a corporation ; e.g. any stock com- 
pany, a city, an incorporated village, a college, a church. 

Ck>rporation8 and national, state, county, and town govern ments often find 
it necessary to borrow money in order to meet extraordinary expenditures. 

Mention something for which your own city, town, or village has borrowed 
money. 

Governments and corporations, borrowing money, sell their 
interest-bearing notes to any one who will buy them, just as a 
man sells his note to a bank when he borrows money from the 
bank. Those notes are called bonds. They are made payable 
at some future time, usually several years after date, the in- 
terest to be paid annually or semi-annually, at a fixed rate. 

Bonds are generally issued in denominations of 9100, f 500, or 91000, 
just as paper money is issued in denominations of 9 1> 95, 9^) etc. Occa- 
sionally bonds are issued in denominations smaller than 9 100, as was done 
with the Spanish War bonds, some of which were 920 bonds. 

If a corporation wishes to borrow 9 50,000, it may issue fifty 1000-dollar 
bonds, one hundred 500<lollar bonds, or five hundred lOO-doUar bonds. 

SuminAry 

461. Bonds are the interest-hearing notes of governments and 
corporations^ given under seal. 

462. Registered bonds are bonds that are recorded by number 
in the name of the owner^ on the books of the government or cor- 
poration that issued them. 

463. A coapon is an interest certificate attached to a bond. 

464. Coupon bonds are bonds to which interest coupons are 
attached. 

465. The face of a bond is the sum mentioned in the bond. 
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Compari8on8 

1. Shares of stock represent the property of a corporation, while bonds 
represent debts of the corporation; stockholders are, therefore, the oumers 
of the property of the corporation, while bondholders are its creditors. 

2. The income on shares of stock is in the form of dividends, and its 
amount fluctuates (except on preferred stock), depending on the prosperity 
of the corporation's business ; whereas the income on bonds is in the form 
of interest at a fixed rate, and must be paid, regardless of the condition 
of the business. 

3. The market value of bonds, like that of stocks, fluctuates from day to 
day ; they may be at par, at a premium, or at a discount, 

4. Bonds are bought and sold through brokers in the same manner as 
shares of stock, and at the same rates of brokerage. 

5. The market values of bonds are quoted in the same way as the 
market values of shares of stock ; e.g, " U. S. 5's, 110," means that 
one dollar of United States bonds bearing 5% interest is worth 91>10. 

6. The premium, discount, and brokerage on bonds is computed on the 
par value. In this respect, do bonds resemble or differ from capital stock ? 

466. Oral 

l! What is the par value of ten 600-dollar bonds ? 

2. When selling at 110, what is their market value ? 

3. What must be paid for five lOO-doUar bonds when they 
are quoted at 120 ? 

4. When bonds are quoted at 80, how many dollars of bonds 
can be bought for $400 ? 

5. What is the annual interest on a* four per cent 500- 
dollar bond ? On a 4^ % lOOO-doUar bond ? 

6. How many dollars of 6 % bonds must I own in order to 
receive an annual income of f 1200 from them ? A semi-annual 
income of $1200? 

7. How many 5 % lOO-doUar bonds must I own in order to 
receive from them an annual income of $760 ? To receive an 
annual income of $1000? 
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8. A farmer invested $9000 in railroad bonds at 90. How 
many dollars of bonds did he buy ? How many bonds did he 
obtain if they were 500-dollar bonds ? 

9. A speculator invested $1050 in 6 % bonds at 105. How 
many dollars of bonds did he buy? What was the annual 
interest on them ? 

10. A broker bought for his principal $10,000 of railroad 
bonds at 89^, charging 1 9^ brokerage. What did the bonds 
cost the principal? What did the broker receive for his 
services ? 

11. A broker sold $10,000 of bonds for his principal at 89|, 
charging ^ % brokerage. How much did the principal receive ? 
How much did the broker receive ? 

12. How many lOOO-doUar 3 % bonds must a man buy to 
secure an annual interest of $600? What will they cost, if 
bought at 90 ? 

467. Written 

1. a. What is the market value of $40,000 of U. S. 2 % 
registered bonds due in 1930, when quoted at 104 ? 

h. What is the annual interest ? 

c. How many dollars of these bonds will $20,800 buy ? 

d. What is the annual interest on them ? 

e. What quantity of these bonds will $35,360 buy ? 
f. What will be the yearly interest on them ? 

2. At one time, U. S. 4 % coupon bonds were quoted at 120. 

a. What was the cost of $21,500 of those bonds? 

b. What interest did the government pay annually on them ? 

c. How many dollars of bonds could be bought for $84,600? 

d. What interest did the government pay annually on those 
bonds? 
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3. Milwaukee Electric Railway 4J % bonds once sold at 90. 

a. How many dollars of the bonds would $81,000 buy ? 

b. What must be paid for i 19,500 of these bonds ? 

c. What interest is the railroad required to pay annually on 
that amount of bonds? 

d. What amount of the bonds would $10,800 buy ? 

e. What interest would the railroad be required to pay 
annually on that amount of bonds ? 

/. A man invested $63,000 in these bonds. What interest 
did the railroad pay him annually ? 

ff. How much must be invested in these bonds to secure the 
payment of $2700 yearly interest from the railroad company ? 

4. A man bought $198,000 of Atchison, Topeka, and Santa 
Fe R.R. 4 % bonds at 96f, paying J % brokerage. 

a. What did he pay for the bonds ? 

b. He sold them at lOOJ, paying J % brokerage. How much 
did he receive for them ? 

c. * How much did he gain by the speculation ? 

d. With the proceeds of the sale, he bought Allegheny and 
Western first mortgage 4 % bonds at 98^, paying ^ % broker- 
age. What amount of bonds did he buy ? 

5. A man sold 400 shares of stock, yielding 2J % semi- 
annual dividends, at 102J, and with the proceeds bought 
Toledo, St. Louis, and Western R.R. 4 % bonds at 79|^, paying 
y % brokerage for each transaction. What amount of bonds 
did he buy ? 

6. On the 18th of February, 1908, the 4 % bonds of the 
Adams Express Company were quoted at 88. Make and solve 
four problems from the data here given. 

7. Metropolitan Street Railway 5 % bonds once sold at 103^. 
Make and solve four problems using this fact. 
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468. The ratio of two numbers is the quotient obtained by divid- 
ing one number by the other^ e.g, : 

a. The ratio of 6 to 3 is 6 -f- 3, or 2. 

6. The ratio of 3 to 6 is 3 -*- 6, or \. 

c. The ratio of 11 to 7 is 11 -*- 7, or If 

d. The ratio of 7 to 11 is 7 -*- 11, or ^*j. 

469. Oral 

What is the ratio of 

1. 15 to 5 ? 7. 30 to 3 ? 13. 99 to 3 ? 19. 36 to 35 ? 

2. 5 to 15? 8. 3 to 30? 14. 3 to 99? 20. 35 to 36 ? 

3. 24 to 8 ? 9. 81 to 27 ? 15. 626 to 25 ? 21. 14 to 42 ? 

4. 8 to 24 ? 10. 27 to 81 ? 16. 25 to 625 ? 22. 42 to 14 ? 

5. 100 to 1 ? 11. 1 to 19 ? 17. 7 to 17 ? 23. 6 to 9 ? 

6. 1 to 100 ? 12. 19 to 1 ? 18. 17 to 7 ? 24. 9 to 6 ? 

470. The numbers compared in determining the ratio of one 
number to another are the terms of the ratio ; the first term of a 
ratio is its antecedent ; the second term of a ratio is its consequent ; 
the sign (:) of ratio is the sign of division with the horizontal 
line omitted ; e.g. the ratio of 14 to 2 is expressed, 14 : 2 = 7 ; 
14 is the antecedent, 2 is the consequent, and 7 is the ratio. 

471. The antecedent and consequent taken together are called a 
couplet. 

472. The inverse ratio of two numbers is the quotient of the sec- 
ond divided by the first ; e.g. the inverse ratio of 18 to 3 is 
3 -!- 18 or \. The quotient of the first divided by the second 
is called the direct ratio. 
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473. Oral 

Name the antecedent and the consequent and give the ratio of 
each of thefollomng couplets : 

1. 18:6 3. 16:64 5. 81 : 9 7. 5 : 29 9. I : f 

2. 24:3 4. 49:7 6. 13 : 4 8. 3 : J 10. f : 4 

474. Since in a direct ratio the antecedent is always a divi- 
dend, the consequent a divisor, and the ratio a quotient, the 
antecedent must be the product of the consequent and ratio. 
Therefore, the relations of .product and factors will enable us 
to determine any one of these numbers when the other two are 
given. 

475. Oral 

Find the value of x in each of the follounng ratios : 

1. 51 : 17 = a; 4. a: : 19 = 2 7. | : J = a; 10. f : | = a: 

2. 35 : a; = 5 5. 95 : a: = 5 8. a; : | = f U. | : | = a: 

3. a; : 4 = 3 6. a? : 14 = J 9. { J : a; = 2 12. 2 J : a? = IJ 

13. The ratio of the length to the breadth of a table is 3. If 
the length is 12 feet, what is the breadth ? Make a drawing. 

14. The ratio of the length to the breadth of a city lot is 2. 
If the breadth is 4 rods, what is the length? Illustrate by a 
drawing. 

15. The ratio of the height of a boy to the height of a tree 
is |. If the tree is 35 feet high, how tall is the boy ? Illustrate 
by a drawing. 

16. What is the ratio of 

a. One gallon to one quart? c. One bushel to one pint? 

b. Two gallons to 16 quarts? d. Five dollars to 25 cents? 
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PROPORTION 

15 : 3 compares how with 10 : 2 ? 

$48 : $8 compares how with 12 da. : 2 da. ? 

f3 : $21 compares how with 2 men : 14 men? 

15 apples : 30 apples compares how with 8 lb. : 16 lb. ? 

The answers to the above questions may be expressed : 

15:3 = 10:2 
148:98 =12da.:2da. 
|3:|21 = 2 men: 14 men 
15 apples : 30 apples = 8^ lb. : 16 lb. 

Of what is each of the above statements composed? 

476. An equality of ratios is a proportion. 

The first of the above proportions is read, "15 is to 3 as 10 is to 2." Read 
the others. Let each pupil in the class write three proportions. What 
must be time of two ratios that they may form a proportion ? 

477. Complete the following proportions : 

a. 32 : 8 = 28 : ? h. 12 mi. : 24 mi. = 2 hr. : ? hr. 

b. 16 : ? = 32 : 2 i. 21 ft. : 3 ft. = ? : 5^ 
e. 45:9 = 10:? j. 6^:^0^ = 8 lb.: ? 

(f. 33 : 3 = ? : 2 k. S girls : 16 girls = Si32 : ? 

«. 42 : 6 = 14 : ? Z. 3 : ? = 11 : 5^ 

/. ? : 3 = 18 : 9 7». 100 : 1000 = ? : 70 

g. f 12 : *6 = 6 da. : ? da. n. 6 % : 20 */, =9%:? 

478. The numbers that form a proportion are the terms of the 
proportion. 

479. The first and fourth terms of a proportion are the ex- 
tremes ; the second and third terms are the means ; e.g, in the 
proportion 49 : 7 = 350 : 50, 49 and 50 are the extremes and 7 
and 350 are the means. 

Note. — The sign (::), called the sign of proportion, is sometimes used in- 
stead of the sign of equality, which means the same. . 
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480. In any proportion, the first term is the product of the 
second term and ;ratio ; and the third term is the product of 
the fourth term and ratio, thus, 

35 : 7 = 15 : 3 may be written, 7x5:7 = 3x5:3, 

and any proportion may be written, 

2d term x ratio : 2d term = 4th term x ratio : 4th term. 

Whence, the product of the means = 2d term x 4th term x ratio, and the 
product of the extremes = 2d term x ratio x 4th term. 

How does the product of the means compare with the product of the 
extremes ? 

481. Oral 

In the following proportions, verify the principle established 
above, that the product of the means is equal to the product of the 
eoatremes^ thus, in the proportion, 15 : 5 = 12 : 4, 

The product of the means is 5 x 12, or 60. 
The product of the extremes is 15 x 4, or 60. 

1. 9:3 = 6:2 3. 3:60 = 6:120 5. 7:2 = 28:8 

2. 63:21 = 3:1 4. 14:28 = 2:4 6. 3:9 = 9:27 

482. Written 

1. Complete the proportion, 88 : 24 = 264 : rr, by finding the 
value of X, 

Solution 

3 24 88 X = 24 X 264. Why ? 

a: = 2£2iM = 72. Therefore, 88 : 24 = 264 : 72. Am. 

2. Complete the proportion, 92 : a; = 69 : 12. 

Solution 
69ar = 92xl2. Why? 

4 4 

X = ??-^ii2 = 16. Therefore, 92 : 16 = 69 : 12. Ans. 
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Complete the foUowin^f proportions : 

3. 60: 2 = 125: a: U. $110: 188 = a: : 28 

4. 4:17 = a::34 12. 10 A. : 35 A. =$25: a: 

5. 24: a: = 18: 30 13. 10 yd. : 50 yd. = $20: a: 

6. x: 10 = 21 : 35 14. 81 : 84 = a: bu. : 132 bu. 

7. 55:20 = a::28 15. a::5 = $|:$3| 

8. 2;: 51 = 65: 39 16. $x:$4 = ^:f 

9. 455:273 = a::66 17. 888 f t. : 74 f t, = a: : HI hr. 
10. a;: 240= 209: 264 18. f:|=H:a: 

PROBLEMS SOLVED BY PROPORTION 

483. Oral 

1. In the proportion, 20 : 80 = 3 : a:, how does 80 compare 
with 20 ? How must the value of x compare with 3 ? 

2. In the proportion, a; : 18 = 23 : 46, how does 23 compare 
with 46 ? How does the value of x compare with 18 ? 

3. If the proportion, ? : ? = 3 : 90, is completed by supplying 
a first term and second term, how must the second term com- 
pare with the first term ? 

4. In any proportion, if the fourth term is greater than the 
third, how must the second compare with the first? If the 
fourth term is less than the third, how must the second com- 
pare with the first ? 

484. Written 

1. If 12 yards of cloth cost $14, what will 132 yards cost at 
the same rate ? 

Since the ratio of 12 yards to 132 yards is the same as the ratio of f 11 to 
the required number of dollars, the numbers in this problem may form a 
proportion. 
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Let X represent the required number of dollars and let it be the fourtb 

term, thus, 

? : ? = 14 yd. : ar yd. 

Then, since 132 yards will cost more than 12 yards, the fourth term will 
be greater than the third term ; therefore the second term must be greater 
than the first term, and the proportion is 

12 yd. :132 yd. = |14:8a?. 
Solving, 12 a: = 132 x 14. Why ? 

:. = Sj<ii=154. 
Therefore, 132 yards will cost $ 154. Ans. 

There are many ways of stating a proportion for the solution 
of a problem, but it is well to adopt some one of them, and use 
it whenever a problem is to be solved by proportion. 

The following outline has been found helpful : 

1. Let the fourth term he a;, the required number, 

2. Let the third term be the given number that denotes the same 
kind of quantity as the required answer., 

3. Determine^ by reading the problem^ whether the answer will 
be greater or less than the third term^ and arrange the other two 
given numbers accordingly^ as the first and second terms of the 
proportion, 

4. Solve the proportion. 

Solve the following problems by proportion : 

2. At the rate of 5 tons for $31, how many tons of coal can 
be bought for f 217 ? 

3. If a man can earn $217 in 43 days, how much can he 
earn in 301 days ? 

4. Traveling at the rate of 49 miles in 196 minutes, in how 
many minutes will a trolley car run 7 miles ? 



PROPORTION 325 

5. What must be paid for 6700 cubic feet of gas when 3800 
cubic feet cost $3.61 ? 

6. What will 8 tons of coal cost, when 17} tons cost 
« 78.75? 

7. How far will a train run in 7 hours, at the rate of 656 
Km. in 8 hours ? 

8. What will it cost to buy a new arithmetic for each pupil 
in a class of 19 pupils, when 24 arithmetics cost $13.20 ? 

9. A messenger boy rode his bicycle 126 miles in 7 days. 
How far would he ride in 29 days at the same average rate per 
day? 

10. Write the numbers 27, 18, 26, 39, so as to form a 
proportion. 

11. A farmer sowed 6 bushels of grain on 4^ acres of 
land. At the same rate, what quantity of seed is required 
for 13J acres ? 

12. If 26^ gal. of oil can be extracted from | T. of cotton 
seed, how much oil can be produced from 375 lb. of seed ? 

13. Paul earns 75^ a day; his father earns $3.75 a day. 
In how many days will Paul earn as much as his father earns 
in 61 days ? 

14. In a mile foot-race, A gained on B at a uniform rate of 
17 ft. in 15 sec. If A finished in 4 min. 45 sec, he was how 
many feet ahead of B ? 

15. C and D bought for $18.75 a load of hay weighing 1^ 
tons. 1200 lb. of the hay was put into C's barn and the 
remainder into D's. How much should D pay ? 

16. If 33 bushels of wheat will make 7 barrels of flour, how 
many bushels are required for 2 J barrels at the same rate ? 
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> 

17. If I of a tract of land is sold for $3900, what is ^ of the 
tract worth at the same price per acre ? 

18. If 316 1. of water fell on the roof of my house during 
a rainstorm of two hours, how long must it rain at the same 
rate in order that enough water may run from the roof to fill 
a rectangular cistern 35 dm. long, 3 m. wide, and 75 cm. deep? 

19. A contractor engaged to construct a sewer two miles 
long for $58,080. How much has he earned when he has 
completed 2112 feet of the sewer ? 

20. If the interest on a sum of money for one year is $360, 
what is the interest on the same sum for 15 months, at the 
same rate ? 

21. If $800 yield $48 interest in a certain time, how large a 
sum will yield $ 216 in the same time at the same rate ? 

22. If stock bought at 80 yields 6 % income on the money 
invested, what per cent would it yield if bought at 120 ? 

23. If a sum of money will buy provisions to last 250 sol- 
diers for 30 days, the same sum will purchase provisions to 
last 75 soldiers how long ? 

24. How many yards of carpet 27 inches wide are required 
to cover as much floor space as is covered by 26 yards of 
carpet 1 yard wide ? 

25. If a train runs 140 mi. in 4 hr. 30 min., what is the rate 
per hour ? 

26. How many men must be employed to accomplish in 35 
days what 55 men can accomplish in 21 days ? 

27. Frank's net profit from a flock of 24 hens for one year 
was $17.60. How many hens must be added to the flock in 
order that the yearly profit, at the same rate, may be $44 ? 
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PARTITIVE PROPORTION 

485. Separating a number into two or more parts that have a 
given ratio is called partitiye proportion ; e.g. if the number 55 
is divided into four parts, having the ratio of 1, 2, 3, and 5, the 
parts are 5, 10, 15, and 25 ; for 1 : 2 = 5 : 10, 2 : 3 = 10 : 15, 
3:5=15:25. 

486. WritUn 

1. Separate 25 into two parts having the ratio of 2 to 3. 

Solution 

Let 2 X represent one part. 

Then 3 x will represent the other part. 

(1) Adding, 5 ir = 25, the sum of the two parts. 

(2) Dividing (1) by 5,- x= 5 

(3) Multiplying (2) by 2, 2 a: = 101 Or 

(4) Multiplying (2) by 3, 3 x = 15 J ^'"^ ^^^^ ^ *°^ * °* ^^' 

2. Divide $87 into four parts having the ratio of 1, 2,59 
and 7. 

Solution 

Let Xf2 X, 5 Xf and 7 x represent the four parts. 

(1) Then, adding, 15 a: = ^ 87 

(2) Dividing (1) by 15, x = ^ 5f "j 

(3) Multiplying (2) by 2, 2 a: = «11? 

(4) Multiplying (2) by 5, 5 a: = «29 

(5) Multiplying (2) by 7, 7 x = 840| 



Or, 

. Ans. Take ,^5, ^, ^\, and 

tiofa87. 



3. Divide 91 into two parts having the ratio of 3 to 4. 

4. Divide as indicated : 

NuuBKB DnriDBD Number of Parts Ratio of Parts 

a. 1200 2 11,13 

b. 3690 3 2,7,1 

e. *923 4 4,5,1,3 
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Pasts 


Ratio of Parts 


4 




1, 2, 3, 5 


4 




4, 5, 7, 3 


5 




2, 7, 1, 2, 1 


6 




9, 8, 7, 6, 3 


5 




1, 2, 6, f f 


2 




97,83 
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Number Divided 

d. 3179 
. g. 418 bu. 
/. 624 miles 
g. $2640 
h. 430 
t. 18,000 

5. Joe and Harry earn f 25 a month. Harry earns f 3 while 
Joe is earning $ 2. How much per month does each earn ? 

6. Mr. Olsen and his two sons together received $192 on 
pay day, Mr. Olsen receiving $4 as often as each of his sons 
received $2. How much did each receive ? 

7. A kind of medicine is composed of licorice, ipecac, and 
muriate of ammonia in the ratio of 10, 3, and 2. In three 
pounds (Avoirdupois) of this medicine there are how many 
grains of each of the three ingredients ? 

PARTNERSHIP 

487. When two or more individuals own and conduct a business 
in common they are called partners, and their association in bmi- 
ness is called a partnership. 

A partnership is different from a stock company in that each partner has 
a voice in the actual management of the business, and is personally liable 
for all the debts of the firm. 

The profits and losses of a partnership are shared by the part- 
ners according to the amount of capital that each has invested 
in the business, unless by contract they agree otherwise. 

488. Written 

1. A, B, and C formed a partnership, furnishing $800, $1000, 
and $1200 capital, respectively. They gained $1500. Divide 
the gain among the partners in proportion to their capital. 
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2. Mr. Wilson and Mr. Mead entered into partnership. Mr. 
Wilson's capital was *3000, and Mr. Mead's $2000. They 
gained $1500. What was each partner's share of the gain? 

3. Jones & Smith were partners for a year, with a capital of 
$3000 and $5000 respectively. They gained $2000. Find 
each one's share of the gain. 

4. Three men form a partnership. A invests $1250, B 
$ 2000, and C $ 1550. They gained $1200. What is each man's 
share of the gain ? 

5. Three men hired a coach to convey them to their homes. 
A's home was 20 miles away, B's 2-4 miles, and C's 28 miles. 
They paid $ 24 for the coach. What ought each to pay ? 

6. A cargo of wheat valued at $ 4500 was entirely destroyed. 
One third of it belonged to A, two fifths to B, and the remain- 
der to C. What was each one's share of the loss, there being 
an insurance of $ 3600 ? 

7. A man fails in business owing $ 15,000, and his available 
means amount to only $9000. How much will two of his 
creditors receive, to one of whom he owes ^ 3000 and to the 
other $ 4500 ? 

8. A and B gain in business $ 2500, of which A's share is 
$1000 and B's $1500. What part of the capital does each 
furnish, and what is the investment of each if their joint capi- 
tal is $ 16,000 ? 

9. A, B, and C own $600 worth of timber land, which they 
divide in proportion of 3, 5, and 7. Find the value of each part. 

10. A, B, and C bought a business for $6000, A furnishing 
$2500 of the capital, B $1500, and C the remainder. If the 
value of the business increases to $ 8000, and C buys out A and 
B, how much should he pay each of them ? 
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489. When the capital of the partners is not employed for the 
same time. 

Written 

1. A and 6 formed a partnership. A furnished $500 for 
8 months and B Si 600 for 10 months. They gained $360. 
What was each partner's gain ? 

Solution 
A 1500 for 8 mo. = |4000 for 1 mo. 
B 1600 for 10 mo. = 6000 for 1 mo. 

910000 

A's share = iV of $360, or $144. 
B's share = ^ of $360, or $216. 

The use of $500 for 8 months is equivalent to the use of $4000 for 1 month; 
and the use of $600 for 10 months is equivalent to the use of $6000 for 
1 month. Consider A's capital to be $4000 and B's $6000. A's share 
of the gain = ^ ; B's share of the gain = ^^. 

2. A commenced business with $10,000 capital. Four 
months later B put in f 10,500. Their profits at the end of a 
year were f 5100. What was each man's share of the gain ? 

3. Three persons loaned sums of money, at the same rate, 
for which they received $1596 interest. The first loaned $4000 
for 12 mo., the second $3000 for 15 mo., and the third $5000 
for 8 mo. How much interest did each receive ? 

4. A, C, and H form a partnership. A puts in $8000, 
C $5000, H $10,000. A's capital remains in the business 8 
mo., C's 9 mo., H's 12 mo. The net gain is $6900. Find each 
man's share of the gain. 

5. A and B were in partnership for 2 years. A at first 
invested $2000, and B $2800. At the end of 9 months A took 
out $700, and B put in $500. They lost in the two years 
$3740. Apportion the loss. 
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REVIEW AND PRACTICE 
490. Oral. 

1. What is the meaning of "Baltimore and Ohio, 86|"? 

2. What is the cost of 10 shares of railroad stock at 89| ; 
brokerage \%1 

3. How many dollars of bonds will $10,500 buy, when they 
are at 5 % premium ? 

4. What is the income from 10 shares of Lighting Company 
stock when it pays an annual dividend of 4 9^ ? 

5. How many dollars of 3% government bonds must I 
own in order to receive f 30 a year in interest? 

6. What is the ratio of 480 to 48 ? Of 48 to 480 ? 

7. Complete the proportion x : 16 = 5 : 20. 

8. Divide 60 into parts having the ratio of 1, 2, and 3. 

9. Two boys, A and B, bought some oranges for 45 cents. 
In sharing them, A took two oranges as often as B took three. 
How much of the cost should each pay? 

10. The ratio of a boy's age to his father's age is the ratio 
of 1 to 7. If the father is 32 years old, what is the boy's age ? 

11. What is the difiference between bonds and capital stock ? 

12. Draw a horizontal line on the blackboard. Draw a ver- 
tical line cutting off 25% of the horizontal line. Draw a line 
} as long as the first one. 

13. A grocer sold some damaged goods for J of their cost. 
What per cent did he lose ? 

14. A farmer sold 90 % of his crop of potatoes and had 45 
bushels left. How many bushels did he raise ? 

15. Give the common fractions equivalent to the follovring 
per cents: SO^^c, 33^%, 25%, 20%, 16f%, 66|%, 75%, 62^%, 
87i%,12J%,10%. 
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16. Frances missed -^ of the words in a spelling lesson. 
What per cent of them did she spell correctly ? 

17. On what base are profit and loss computed ? 

18. Goods costing $30 were sold for $40. What per cent 
was gained ? 

19. Goods costing $40 were sold for $30. What per cent 
was lost ? 

20. I paid a bill of $50, receiving 2% discount for cash. 
How much did I pay? 

21. 1 saved $15 by paying cash for goods, thereby obtaining 
a discount of 5 % . What was the original amount of the bill ? 
What was the net amount ? 

22. The list price of a set of books was $80. The net price 
was $60. What was the rate of discount ? 

23. Successive discounts of 10 % and 10 % are equivalent to 
what single discount ? 

24. Which of the following numbers are composite : 31, 49, 
51, 87, 97, 39, 51, 71 ? 

25. What is the bank discount on a note of $ 100 for 90 days 
at 6 % ? 

26. A man paid $7.60 premium for insuring his household 
goods, the rate being 75^ per hundred dollars. What was the 
face of his policy ? 

27. A merchant had his stock of goods insured for $10,000 
for three years, the rate being 1 %. The agent who transacted 
the business for the insurance company received 25% of the 
premium. What was the amount of the agent's commission ? 

28. Without a rule, draw a line 5 decimeters long. Measure 
and correct it. 

29. Describe a board foot. 
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30. Put your finger on the door 40 % of the distance from 
the top to the bottom. 

31. How many feet of lumber are there in a scantling 3" by 
4", and 10 feet long? 

32. How many quart cans of varnish will cover as much 
surface as twenty cans holding a gallon each ? 

33. What will a man receive for a 60-day note for $200, 
without interest, if he has it discounted at date, money being 
worth 6 % ? 

34. A 90-day note, dated April 1, 1911, matured when ? 

35. How may we tell, without dividing, whether a number 
is divisible by 25 or not ? 

36. How may we know, without actual trial, that 24,374 
will not exactly divide 2,903,076,543 ? 

37. How many liters are equivalent to one cubic meter ? 

38. Name some object that is as large as a liter. 

491. Written 

1. A man paid a certain sum for a harness, five times 
as much for a carriage, two times as much for a horse as 
for the carriage, and then had left as much as he paid for the 
harness. He had 8340 at first. What did each article cost ? 

2. What is the coat of 250 shares of railroad stock at 120|, 
brokerage ^ 9^ ? 

3. A man invested $31,600 in mining stock at 78|, brokerage 

a. How many shares did he buy ? 

6. What was his income when the stock paid a dividend 
of 4J % ? 
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4. A man sold railroad bonds at 93^, paying ^ % broker- 
age. How many dollars of bonds must he sell to realize 
$18,600? 

5. By proportion, find the cost of 780 barrels of flour, when 
130 barrels cost $780. 

6. 2S^ is the ratio of 42 to what number ? 

7. 69 is the ratio of what number to 793 ? 

8. A man failed in business owing $ 17,500. He had prop- 
erty worth $ 10,000, which was used in part payment of his 
debts, the creditors sharing according to the amounts owing to 
them. How much did a creditor receive to whom the debtor 
owed $3750? 

9. A man pays $120 for three years' insurance on his 
buildings, the policies amounting to ^ of the value of the build- 
ings, and the rate being 60 r per hundred for three years. 

a. How much insurance does he carry ? 

b. What is the value of his buildings ? 

10. The tax rate one year in a village was $ 12^- per $ 1000 
of assessed valuation. 

a. What was the assessed value of property which paid a 
tax of $ 125 ? 

b. What was the entire tax budget, if the total valuation 
was S 4,000,000 ? 

11. An article was sold for $4.50 after successive discounts 
of 40 % and 10 % had been made. Find the list price. 

12. A merchant can buy at one place a bill of goods listed 
at #1900, receiving successive discounts of 27% and 13%. 
At another place he can buy the same goods at the same list 
price with a single discount of 40 % . Which is the better rate 
for the purchaser and how much better ? 
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13. A note for $900 payable at a bank 90 days after date, 
withont interest, was discounted 30 days after date, at the 
legal rate. 

a. Write the note, dating it at your place of residence. 

b. Compute the proceeds. 

14. Divide §17,500 among A, B, C, and D so that their 
shares shall be in the ratio of 4, 3, 2, and 11. 

15. A, B, and C purchased an office building for $ 450,000. 
The net income from rents, after paying all ^expenses, was 
$ 22,500 per year, in which each man shared according to his 
share of the investment, B receiving #7500, A $12,500, and 
C the remainder. How much money did each contribute 
toward the purchase price ? 

16. How long must a sum of money be on interest to gain 
$ 350 interest if it gains $ 140 in 11 months? 

17. How many men would be required to earn in 55 days 
as much money as 77 men can earn in 35 days, if all receive the 
same wages per day ? 

DnroLunoir 

2x2 =? 3x3 =? 

2x2x2 =? 3x3x3x 3 = ? 

2x2x2x2 =? 5x5 =? 

2x2x2x2x2 =? 5x5x5 =? 

2x2x2x2x2x2=? 6x5x5x5=? 

4 is what of 2 and 2 ? 

Sis what of 2, 2, and 2? 

81 is what of 3, 3, 3, and 3 ? 

25 is what of 5 and 5 ? 

2 is what of 4? Of 8? Of 16? Of 32? Of 64? 
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3 is what of 9? Of 81? 

6 is what of 25 ? Of 125 ? Of 625 ? 

How do the factors of 4 compare with each other ? Of 8 ? 
Of 16? Of 32? Of 64? Of 9? Of 81? Of 25? Of 125? 
Of 625 ? 

492. The product of equal factors is a power. Which of the 
numbers given above are powers ? 

493. The product of two equal factors is a square ; e.g. 4 is the 
square of 2 ; 9^ is the square of 3 ; 25 is the square of 5. 

The area of a square surface is the product of its length and breadth. 
Since these are equal, the area of a square is the square of either dimension. 
For example, the area of a square whose side is 7 ft. is 49 sq. ft. 49 is the 
sqtMre of 7. Any number that is the product of two equal factors is called 
a square because it may be supposed to represent a square surface whose 
side is represented by one of the two equal factors. 

494. ITie product of three equal factors is a cube ; e.g. 8 is the 
cube of 2 ; 27 is the cube of 3 ; 125 is the cube of 5. 

The contents of a cubical solid are equal to the cube of one of its dimen- 
sions. For example, 125 cu. in. are the contents of a cube whose edge is 
5 in. The product of three equal factors is called a cube because it may 
always represent the contents of a cube whose edge is one of the three 
equal factors. 

495. The product of four equal factors is called a fourth power; 
the product of five equal factors is called a fifth power, and so on; 
e,g. the fourth power of 3 is 81, the fifth power of 2 is 32. A 
number is sometimes called the first power of itself. 

496. An exponent is a figure placed ahove and at the right of a 
number to show which power of the number is to be taken ; e.g. in 
the expressions 11^ and 5^ the 2 sliows that the square of 11 is 
to be taken, and the 4 shows that the fourth power of 5 is to be 
taken. 112=121, is read, The square of 11 is 121. 6* =625, 
is read, The fourth power of b is 625. 
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497. Finding the powers of numbers is involution. 

498. Oral 

1. Give rapidly the values of the following expressions: 
12; 22; 32; 42; 52; 62; 72; 82; 92; P; 2^; 38; 48; S^; 6«; 
73; 88; 93; lO^; 122; 202; 402; 502; 902. 9002. 2*; 26; 3*; 

3^ 5*; a)2; (§)2; (1)2; (11)2; (1)4. ( J)4 . (^|)3 . (1J)2. 
.32; .53; .23; .2*; .12; .012; (_l^.)2. 

2. What is the area of a square whose side is 3 ft. ? 

3. What is the area of a square whose side is 12 in. ? 
♦. What is the area of a square whose side is 5| yd. ? 

5. What are the contents of a cube whose edge is 12 
inches? 3 feet? 2 inches? 10 inches? \ inch? | inch? 

6. What is the fourth power of | ? 

7. 81 is the square of what number ? 100 is the square of 
what number? \ is the square of what number? | is the 
square of what number? 

8. What number raised to the fourth power equals 81 ? 

9. What number raised to the fifth power equals 32 ? 

10. What is the cube of 4 ? Ofl? OfO? Of J? OfJ^? 
U. What is the square of .5 ? Of 1.2 ? 

Written 

499. Find the potvers indicated: 



1. 


152 


7. 


135 


13. 


any 


19. 


a^y 


25. 


cny 


2. 


332 


8. 


1083 


14. 


73 


20. 


(1T|)« 


26. 


cmr 


3. 


982' 


9. 


25.32 


15. 


Vll/ 


21. 


(.08)3 


27. 


cv 


4. 


872 


10. 


4.062 


16. 


2.1* 


22. 


(1.07)2 


28. 


O'^y 


5. 


183 


11. 


.8352 


17. 


V117>^ 


23. 


(2.U)^ 


29. 


(1000)3 


6. 


242 


12. 


4.053 


18. 


.00352 


24. 


(.012)* 


30. 


(.33J)6 
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500. FINDING THE SQUARE OF A NUMBER EXPRESSED 

BY TWO FIGURES 

87= 30 + 7 = t + u 

37= 30 + 7 = t + u 

269= 30x7 + 72 = txu + u^ 

111 = 30^ + 30x7 = fi+txu 

1369 = 302 + 2 X 30 X 7 + 72 = fi+2xtxu + u^ 

From the above illustration we may observe 

a. That any number expressed by two significant figures 
may be separated into two parts, one of which is a certain 
number of tens, and the other a certain number of units. 

J. That the square of a number expressed by two figures 
may be found by adding the square of the tens^ twice the produxA 
of the tens and units^ and the square of the units ; thus, 

43 =40 + 3 

432 = 402+2x40x3 + 32=1600 + 240 + 9 = 1849 

501. Oral 

Find the value of: 

1. 212 5. 312 9. 452 13, 252 17. 652 21. 332 

2. 222 6. 462 10. 622 14. 342 18. 552 22. 842 

3. 412 7. 382 11. 912 15. 732 19. 422 23. 312 

4. 442 8. 922 12. 822 16. 612 20. 432 24. 952 

25. What is the area of a square meadow whose breadth is 

62 rods ? 

EVOLUTION 

4=2x2 49=7x7 36=6x6 

9=3x3 625=5x5x5x5 343=7x7x7 

8 = 2x2x2 961 = 31x31 169=13x13 

125=5x5x5 81 = 3x3x3x3 10,000=10x10x10x10 
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502. Oral 

1. 2 is what of 4? Of 8? 

2. 3 is what of 9? Of 81? 

3. 7 is what of 49? Of 343? 

♦. 5 is what of 25? Of 125? Of 625? 

5. How do the factors of 49 compare ? Of 169 ? Of 961 ? 
Of 81? Of 10,000? Of 36? 

503. One of the equal factor% that produce a number is a root 
of that number ; e.g. 2 is a root of 4, of 8, and of 16 ; 5 is a root 
of 125 and of 625. 



5M. 
square root 

the square 



ma ot o:2D. 

One of the two equal faetor% that produce a number is the 
oot of that number ; e.g. 2 is the square root of 4 ; 3 is 
ire root of 9 ; 5 is the square root of 25. 

505. One of the three equal favors that produce a number is 
the cube root of that number ; e.g. 2 is the cube root of 8 ; 3 is 
the cube root of 27 ; 5 is the cube root of 125. 

506. Other roots are known as the fourth root, fifth root, 
sixth rooty etc., according to the number of equal factors which 
produce the corresponding power ; e.g. 2 is the fourth root of 
16, the fifth root of 32, and the sixth root of 64 ; 3 is the 
fourth root of 81, the fifth root of 243, and the sixth root 
of 729. 

507. The radical sign (V ) plcLced over a number indicates 
that a root of the number is to be taken. 

508. A small figure placed within the radical sign to indicate 
which root is to be taken is called the radical index. When the 
square root is to be taken, the index is omitted, the radical 
sign only being used ; e.g. V625 indicates that the square 
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root of 625 is to be taken ; V256 indicates that the fourth root 
of 256 is to be taken ; Vl728 indicates that the cube root of 
1728 is to be taken. 

509. A number whose indicated root can be exactly obtained is 
a perfect power ; e.g. Vy = 3, </266 = 4, •>/32 = 2; 9, 256, and 
32 are perfect powers. 

510. A number whose square root can be ea^ctly obtained is a 
perfect square ; 25, 144, 100. 

511. A number whose cube root can be exactly obtained is a 
perfect cube ; e.g. 8, 64, .027, 1728. 

512. Finding the roots of numbers is evolution. 

613. Oral 

Read the following expressions and state the value of each : 

1. V4 10. -v^TT^y 19. VaG 

20. VI 

21. VT 



2. V49 

3. ■v^27 

4. Vm> 

5. -V^ 

6. <M. 



11. Vl44 

12. \^G25 

13. V8i 

14. VlOO 



28. Vsioo 

29. VI600 



37. V.Ol 



30. V4900 



38. V^ 

39. V^ 



22. Vl69 

23. V25 



31. viiJoo 40. v;o9 

32. V8600 41. V625 



15. V848 



7. Vlii 16. Vm 



24. Vl96 

25. V400 



33. V6400 

34. VM 



42. VM25 



8. VIOOO 17. V64 26. VSOO 35. VToi 

9. ■v^82 18. -y/Wm 27. V2500 36. VT26 



43. VOi 

44. -v/27 

45. VMJ 



46. What two equal fractions multiplied together will pro- 
duce i*? l*? J^^^ ■K^-'i^ ^'^ l^"^ A? 

47. The area of a square field is 100 square rods. How 
long is it? 
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48. What is the width of a square page whose area is 81 
square inches? 

49. Give the value of V^ ; V^ ; V^f ; V^ ; V^. 

50. 7 is the square root of what number ? 3 ? 11 ? 12 ? 

51. Of what number is 7 one of the three equal factors ? 

52. Of what number is 12 one of the two equal factors ? 

53. Find one of the two equal factors of 121. 

54. What is the product of three factors 7 ? 

55. The cube root of 64 is how many times the square root 
of 64? 

56. What is the number whose square root is 1 ? 2 ? 3 ? 
4? 5? 6? 7? 8? 9? 

57. Find the number whose square is 225. 

58. Find the number whose square root is 169. 

59. Name all the integers whose squares are less than 100. 

60. Name all the integers whose square roots are less than 10. 

61. The cube of 4 is the square of what number ? 

62. The square root of 25 is the cube root of what number ? 

63. One of the five equal factors that produce a number is 
called what ? 

SQUARE ROOT 

514. When a number is a perfect square and contains but 
two or three figures, its square root may be obtained easily by 
inspection; that is, we may obtain the square root mentally^ 
using no written work. But to obtain the square root of a 
large number, we generally require a direct method that may 
be expressed in writing. For example, let it be required to 
find the square root of 5329. 
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In discovering such a method let us first consider how a 
square is made from a given square root. 

Copy the following tahle^jilling in the results: 



12 = 


102 = 


1002 = 


10002= 


22= 


202= 


2002= 


20002= 


32 = 


302= 


3002= 


30002= 


42 = 


402= 


4002= 


40002= 


52 = 


602= 


6002= 


50002= 


62 = 


602= 


6002= 


60002= 


72 = 


702= 


7002= 


70002= 


82= 


802= 


8002= 


80002= 


92= 


902= 


9002= 


90002= 




992= 


9992= 


99992= 



From the results found, we may generalize as follows : 
The square of a number contains twice as many places, or 
twice as many less one, as the number itself contains, and 

The square root of a number contains as many places as the 
square contains periods of two figures each, counting from the right, 
the left-hand period sometimes containing but one figure, 

V5329, then, contains how many places? 

Let t represent the tens' figure and u the units' figure of the 
root ; then the root may be represented hy t -{-u and its square 
by (t + uy. 

Multiplying as in section 500, 

t-^u 

t-\-u 

txu + u^ 

fi + txu 



(t+uy = t^+2xtxu-{-u^ 

This may be illustrated graphically as follows: 
Let t + u represent the parts of a line, thus, 



+ u 
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t * tt 


• 


<• \lxu 



u 



Fig. 1 



Construct a square on this line, thus : 

This square contains a square whose area is fiy 
another whose area is u^, and two parts, each having 
an area equal to r x u. The sum of all these parts 
is (^ -f 2 X r X ti + t<S which agrees with the square 
of f + tt as found above. 

Since t ■\-u may represent any number 
expressed by two figures, any square whose 
square root is expressed by two figures may 

20 4. s be supposed to be the area of a square 

whose side is the required root. This 

' square is always composed of two oblongs 

and two squares, similar to those in Fig. 1. 

20 For example, 28^= 784, and V78T= 28. 

Let 28, or 20 + 8, be represented by a 
line, ^ -^ » . 

Its square, 784, is represented by the 



tx U 

20x8 


1 «* 
8« 


»' 


txu 
20x8 



Fig. 2 



square. Fig. 2. 

Whence we see that V784 = V202 4. 2 x 20 x 8 + 82, 

or, 20 + 8, or 28. 
Returning to the example with which we began, 

V5329 = V^2 -f. 2 X « X w + w^ OTt + u. 
53-29 (70+3 = 73 Arts. to 

703 = 4900 

70x2 = 140 



[ 



<x U 



+ 3 



429 + 140=3 
140 + 3 = 143 
143 X 3 - 429 



429 
429 



000 



y 



By trial, we find that the greatest number of 
tens whose sqnare is not greater than 5329 is 7 
tens, or 70. 

Let 70 be the side of a square. 3 1 
Its area is 70 x 70, or 4900. 



t = 70 



4900 



7D 



2x70 



+ 3 



Fig. 3 
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We may call this 4900 sq. ft., sq. in., or any other kind of square units. 

Subtracting 4900 from 5329, we find that there are 429 square units remain- 
ing. If we make additions to two sides of the square, we must make addi- 
tions whose combined length is 70 x 2, or 140 units. If 429 square units are 
added, the width of the addition must be as many units as 429 -^ 140, or 3 
units, with a small remainder. In order to make a complete square, we 
must again add a small square 3 units long and wide. The entire length of 
the three additions is 2 x 70 -i- 3, or 143 units, and the width is 3 units, as 
shown in Fig. 3. Their combined area is 143 x 3, or 429 square units, the 
exact number necessary to complete a square containing 5329 square units. 
The entire length of one side of this square is 70 -i- 3, or 73 square units. 

The following form shows the usual convenient arrangement 
of the work and the steps required: 

53"29^73 square root ^^"^ *^® greatest square (of tens) not 

^ — ^ greater than 53 (hundred). It is 49 

^" (hundred). Its square root is 7 (tens). 

143 429 Write 7 (tens) in the root, and sub- 

429 tract 49 (hundred) from 53 (hundred). 

" Bring down 29. 

Multiply 7 (tens) by 2, and write the product, 14, at the left of 429 for a 
trial divisor, (This is 14 tens, or 140, but we omit the cipher because we 
shall have another figure to takes its place.) 429 -h 140 = 3, with a small 
remainder. 

Write 3 in the root, annex 3 to 14, making 143. Multiply 143 by 3, the 
new figure in the root, and write the product, 429, under 429, the trial divi- 
dend. If we subtract, there is no remainder, which shows that 73 is the exact 
square root of 5329. 

If after the new root figure has been annexed to the trial divisor and the 
result multiplied by the new rQot figure, a product is obtained that is gi*eater 
than the trial dividend, we must retrace our work and take the next lower 
figure in place of the new root figure, both in the root and in the divisor. 

When the given number contains only three figures, we first find the 
greatest square not greater than the left-hand figure. For example, 

7*29)27^ 
4 
47[329 
329 
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How may we test the correctness of our answers? 
Prove that 1 6 is the square root of 256. _ 

Prove that V95,481 = 309. Prove that } = Vf 

515. Written 

Find the indicated roots and test your work : 

1. V672i 6. Vi52i u. Vliii is. VT369 21. VI023 



2. V2869 

3. V2025 



7. V6661 12. V7396 



♦. V3844 
5. V5476 



8. V8281 

9. V372T 
10. V3249 



13. V9025 

14. V2209 

15. V62ri 



17. V2116 
la V576 
19. V1225 



V84i 

23. V323 

24. V676 



20. V36i 25. V441 
Find the side of a square whose area is 3969 sq. ft. 

27. A square field contains 10 acres. How many rods long 
and wide is it ? 

28. A rectangular floor is twice as long as it is wide. Make 
a drawing to represent it. Its area is 2178 square feet. Find 
its dimensions. 

29. Find one of the two equal factors that produce 7056. 

30. A certain park is in the form of a rectangle 12 rods wide 
and 108 rods long. What are the dimensions of a square field 
that contains the same number of acres of land as this park ? 

31. A square park has an area of 529 sq. rd. 
a. What are the dimensions ? 

£. What are the dimensions of a square park whose area is 
nine times as great ? 

32. The product of two equal factors is 5776. Find the 
factors. 

33. The square of a certain number is 6241. Find the 
number. 
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516. When a number whose square root we are to find con- 
tains more than four figures, we know, by section 514, that its 
square root contains more than two figures. 

We may find the number of figures in the root hy pointing off 
the given square into periods of two figures ea^h^ beginning at the 
rights if the number is an integer. 

We may find the left-hand figure of the root by taking the square root 
of the greatest square not larger than the left-hand period in the square. 
This figure may represent the number of hundreds, or thousands, or units 
of any order above thousands, according to the number of periods in the 
square. Let us call this the known part of the root, and the figures yet to be 
found the unknown part of the root. As we find the successive figures of 
the root, the number of known figures will increase, while the number 
of unknown figures will diminish. 

In eveiy case, we may represent the known part of the root by k and the 
unknown part by u. Thus the square root of any number may be expressed 
hy k-\- u (the known part plus the unknovm part), and the number itself 
may be represented hy k^-\-2 y.k a u + u\ This is always true, although 
the known part of the root is always increasing, and the unknown part is 
always diminishing, as we obtain the successive figures of the root. Like- 
wise, the successive remainders may be represented by 2 x ^ x u + w^ ; and 
we may always find the value of the new figure, w, approximately, by 
dividing the remainder, with the new period annexed, by 2 x ifc (twice the 
part of the root already found). 



For example, let it be required to find V40030929. 

Solution 
40-03-09-29 1 6327 square root. 



36 
123 



403 =2A:xw + m2(A:=:60; 2;fc = 120) 
369 (403-120 = 3; 120 + 3=123) 



1262 



3409 =2^x w+M2(jfc = 630; 2;fc = 1260) 
2524 (3409 H- 1260 = 2 ; 1260 + 2 = 1262) 



12647 



88529 = 2^xw + w2(^ = 6320; 2;fc = 12640) 
88529 (88529 -r- 12640 = 7 ; 12640 + 7 = 12647) 
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3. kxu ^ ^,i> 

St kxu : u>i 
^ j._.j 

3 kxu I u* 1 ! 
* ! ; 


! ! Id 
. ! X !^ 

''^ * \kxu\ 1 

1 1 1 
1 1 1 

1 ■ 1 

^ \ u \ u \u 
6000 ! 300 • 21) ;7 



Fig. 4 



Observe that the values of k (the known 
part) and u (the unknown part) change 
each time a new figure is obtained. 

In the foregoing solution, all figures are 
omitted until they are needed. For ex- 
ample, the value of the first k is really 
6000 (see Fig. 4), but we omit the last 
two ciphers, and call it 60, which is all 
that we need of the number now. 

Summary 

To find the square root of an 
integer : 

1. Point off the integer into periods of ttvo figures each, begin- 
ning at the right, 

2. Find the greatest perfect square that is not greater than the 
left-hand period. Subtract it from the left-hand period and write 
its square root at the right of the given integer for the first figure 
of the root. 

3. Bring down the next period, 

4. Multiply the part of the root already found (assuming that a 
cipher is annexed)^ by 2, and write the product at the left of the 
remainder for a trial divisor. 

5. Divide the remainder (with period annexed) by the trial 
divisor. Write the quotient in the root^ and also annex it to the 
trial divisor, making the divisor complete. 

6. Multiply the complete divisor by the new figure in the root. 
Subtract the product from the last remainder (unth period annexed) 
and proceed as before until all the periods of the square have 
been used. 

7. When the remainder (tcith period annexed) will not contain the 
trial divisor, place a cipher in the root, bring doivn another period^ 
and annex a cipher to the trial divisor for a new trial divisor. 



11. 


286,225 


16. 


792,100 


12. 


16,184,529 


17. 


30,250,000 


13. 


5,322,249 


18. 


64,480,900 


14. 


826,281 


19. 


43,560,000 


15. 


788,544 


20. 


49,084,036 
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517. WriUen 
Find the square root: 

1. 8836 6. 60,025 

2. 685,225 7. 41,616 

3. 137,641 8. 822,649 

4. 80,089 9. 164,836 

5. 101,761 10. 95,481 

THE SQUARE ROOT OF A DECIMAL 

518. Oral 

1. Find the square of .2 ; .3 ; .8; .9 ; .01 ; .05 ; .07 ; .12 ; 
.08; .001; .005; .011; .008. 

2. When we square a decimal of one place, how many decimal 
places do we obtain in the square ? Of two places ? Of three 
places? Of four places? 

3. The number of decimal places in the square compares how 
with the number of decimal places in its square root ? 

4. The number of decimal places in the root compares how 
with the number of decimal places in its square ? 

5. Can a perfect square have one decimal place ? Three deci- 
mal places ? Seven decimal places ? Five decimal places ? 

6. Can any number be multiplied by itself so as to obtain a 
number consisting only of a figure in units' place and a figure 
in tenths' place? 

519. The above discussion forms the basis of the following 

Summary 
To find the square root of a decimal : 

1. Beginning at the decimal pointy point off the decimal^ both 
to the left (in a mixed decimal) and to the rights into periods of 
two figures each. 
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2. Find the 9quare root as with integers. 

3. Point off one decimal place in the root for every two decimal 
places in the square. 

NoTB 1. — If the given decimal contains an odd number of decimal places, a 
d^er must be annexed to complete the right-hand period. 

NoTB 2. — The sqoare nx>t of a decimal or an integer that is not a perfect 
square may be found correct to any desired number of decimal places by 
annfiTJng decimal periods of ciphers and continuing the work of extracting the 
square root. 

520. Written 

1. Find the square root of: 

a. .0625 d. .0256 g. .00005625 j. 24.3049 

h. .1225 e. .007921 A. 158.76 *. 6130.89 

e. .8836 /. .092416 t. 29.0521 L .000121 

2. Findf correct to two decimal places^ the square root of: 

a. .256 d. 62.5 g. 3. j. 4.096 

ft. .5 e. 45 A. 67.3 h. 31.3 

e. 13 /. .75 t. 172.341 I. .016 

THE SQUARE ROOT OF A COMMON FRACTION 
3V_3 3_3x3 3« 9 



(I) 



7/ 7 7 7x7 72 49 

From the above illustration, tell how a common fraction 

may be squared. 

How may we find the square root of ^^^^ ? Of JJ ? Of ^ ? 

Of2i? Of^? 

Summary 

To find the square root of a common fraction : 
1. Reduce the given fraction to lowest terms. 
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2. Extract the square root of the numerator and of the denomi- 
nator. 

3. Jj^ either numerator or denominator is not a perfect square, 
change the common fraction to a decimal and find the square root 
correct to the required number of decimal places. 

To find the square root of a mixed number : 

1. Change the mixed number to an improper fraction* 

2. Find the square root by the method given above. 

.•/ s . . 

521- Oral 
1. Find the square root of : ^; |f ; f^; \^; Jf ; i^; 2^f ; 

522. Written 

Find the square root of: 

3- nn 8. 6|| 13. 16^ 18. H 

*• MU 9. 2|J 14. f 19. 9^\ 

Perform the operations indicated : 

21. V3.26x.0063 25. V3572T^V729 

22. VfTf 26. V3.632-^6.28 
23 3 ^ [20736" 27. V625 + 1296 

V5184 ^129600 28. V625 + V1296 



24. V4489xV961 29. V25 X 16 X 81 
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30. V961 - 5-29 ^ 33xVll 



31. V25xVT6xV81 Viixies 



a2. V8^xV44i ^ 7x V1764 

33. V961-.V629 V169X7 

EVOLUTIOir BT FACTORING 

523. The square root of a perfect square, the cube root of a 
perfect cube, or any root of the corresponding perfect power 
may be found by factoring. 

To determine the method of evolution by factoring, and the 
reason for it, let us study the relation between the factors of 
a number and the factors of the square of that number. 

42 = 2 x3 X 7; therefore 422= (2 x 3 x 7)2 = 

2x3x7x2x3x7, or 1764. 

We observe that every factor of 42 occurs twice in the square of 42. 
Likewise, every factor of any number occurs twice in the square of that 
number, three times in its cube, four times in its fourth power, and so on. 

Conversely, VITBT = V2x2x3x3x7x7 = 2x3x7, or 

42. 

Likewise V225 = V3 x 3 x 5x 5 = 3 x 5, or 15. 



V216 = V2x2x2x3x3x3 = 2x3, or6. 

Summary 

1. 77ie square root of a perfect square may be found by factoring 
the square and multiplying together one out of every pair of equal 
prime factors found in it. 

2. The cube root of a perfect cube may be found by factoring 
the cube and multiplying together one of every three equal prime 
factors found in it. 
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How may the fourth root of a perfect fourth power be found? 
How may the fifth root of a perfect fifth power be found? 

524. WriUen 

Find^ hy factoring^ the values of the following : 

1. V3600 6. V1089 11. VI 26 x 14 16. V2 x 75 x 6 



2. VTOO 7. V784 12. V98x8 17. V18 x 45 x 10 



3. Viil b: V7T296 13. V^2 x 18 18. V^^ 

4. VI225 9. V20:25 14. V40 x 10 19. V48400 

5. V484 10. V:2401 15. V45 x 125 20. Vll025 



APPUCATIONS OF SQUARE ROOT 

525. A triangle that contains a right angle is a right triangle. 

526. The side opposite the right angle in a right triangle is the 
hypotenuse of the right triangle. 

527. The two sides that form the right angle of a right triangle 
are the legs of the right triangle. 



'I' 




528. When a right triangle rests upon one of 
J its legs^ the leg upon which it rests is called the 
I base and the other leg is called E 

S^ the perpendicular of the right tri- 
'^' Base O angle. 

Right Trianqlb 

In triangle ABC^ which lines are Ky 
the legs? In triangle DEF'i In triangle KLMl 

In triangle DEFy which line is the hypotenuse? 
In triangle KLM? 2. 
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529. By geometry it is proved that 

The %quare of the hypotenvLse of a right triangle is equal to 
the sum of the squares of the two legs. 

The truth of this proposition may be shown in many ways, one of which 
is the following: 




Fig. 1 



Let KLM be a right triangle of any shape and ^ and a* of Fig. 2 eqnal 
re^)ectively to l^ and a^ of Fig. L Take the point O, in Fig. 2, so that the 
line NO will be eqnal to the line KL^ in Fig. 1, and draw OF and OR. 

In every case the triangles 1 and 2 may be placed in tlie position of 3 
and 4, making a square equal to x' of Fig. 1. Verify this for yourself by 
cutting the figures from paper, using various lengths for a and 6. 

530. From the foregoing proposition it follows that 

When the legs of a right triangle are hnovm^ the hypotenuse 
may be found hy adding the squares of the two legs and extracting 
the square root of the sum ; and that 

When either leg and the hypotenuse are hnoum^ the other leg 
may be found by subtracting the square of the known leg from 
the square of the hypotenuse and extracting the square root of the 
difference. 



854 
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531. WriUen 

NoTB. — Approximate roots should be carried to two decimal places. 

1. Find the value of x in figures J., B, C, i>, E, F^ Q-^ IT, 
If and J, 




2. A rectangular park is 32 rods by 24 rods. A walk ex- 
tends diagonally across the park, connecting opposite corners. 
How long is the walk? (Make a drawing.) 

3. One side of a rectangular field is 68 rods. The diagonal 
distance between opposite corners is 85 rods. Find the other 
three sides. 

4. One side of a rectangle is 69 feet. The diagonal of the 
rectangle is 115 feet. Find the perimeter of the rectangle. 

5. The area of a square is 169 square inches, a. What is 
the length of one side ? I. What is the length of its diagonal ? 
c. Draw the square, exact size, on the blackboard, and verify 
your work by measuring the diagonal. 
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6. Find the perimeter of a square whose area is 4489 sq. ft. 

7. Find the diagonal of a square whose area is 324 square 
inches. Verify your work by drawing the square, exact size, 
and measuring the diagonal. 

8. a. What is the area of a square whose perimeter is 228 
centimeters ? b. Find its diagonal, correct to millimeters. 

9- Draw a rectangle whose length is twice its width. Sup- 
pose that its area is 450 square inches, a. What is its width ? 
i. What is its length ? c. What is its diagonal ? 

10. Three city streets intersect in such a way as to inclose 
a right triangle, ABO. The right angle is at B. The side 
AB is 8.4 meters and the side BO is 11.2 meters. If two 
boys start at B and walk around the triangle in opposite direc- 
tions at the same speed, on which side will they meet, and how 
far from A and from C ? 

11. This cut represents the gable end 
of a barn. The ridge of the roof is 11 ft. 
3 in. higher than the plates on which the 
rafters rest. The rafters extend 18 in. 
beyond the plates. How long must the 
rafters be made ? 

12. Rafters that extend 14 in. over the plates are 21 ft. 2 in, 
long, and the ridge is 12 ft. above the level of the plates. How 
wide is the building ? 

13. How long a ladder is needed to reach a window 24 feet 
from the ground, when the foot of the ladder is 10 feet from 

the side of the building? 

14. This cut represents the end of Fred's 
chicken house. The roof extends 6 inches over 
each side. Find the slant height of the roof, cor- 
rect to the nearest hundredth of a foot. 
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15. a. Measure the length and breadth of your schoolroom. 
Compute the diagonal of the floor ; verify by measurement. 

b. Beginning at one end of this diagonal, measure the 
height of the room. What kind of an angle is formed by 
the diagonal and the line last measured? Compute the dis- 
tance from the top of that line to the farther end of the 
diagonal. 

16. If a chalk box is 6 in. long, 4 in. wide, and 4 in. high, 
what is the distance from an upper corner through the center of 
the box to the opposite lower corner ? 

17. Find the perimeter of a right triangle whose legs are 
7 ft. and 5 ft. 

18. What is the side of a square field containing 10 acres ? 

Hint. — Reduce 10 A. to square rods. Why ? 

19. A baseball diamond was 90 ft. square. The ball was 
batted directly over second base and caught by a fielder who 
stood 90 ft. from second base. How far from the home plate 
did he stand ? 

20. What is the side of a square field containing 2^ acres ? 

21. What is the diameter of the largest wheel that will go 
through a rectangular window 42 inches by 31 J inches ? 

22. What is the length of the longest straight stick that can 
be inclosed in a box 4 in. by 3 in. by 7 in. ? 

23. A 80-acre rectangular field, three ' times as long as it is 
wide, is bounded on one side and one end by the highway. 
How much distance will a traveler save by going in a direct 
line diagonally across this field, from corner to corner, instead 
of following the highway? 

MENSURATION 
Beview measurement of surfaces and rectangular solids, pages 155-160. 
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PLAHE FIGURES 

532. A plane surface is a outface such that if an\f two paints 
in it are connected by a straight line^ the straight line will lie wholly 
in the miff ace ; e,g, a table top, the surface of a window pane. 
Test these and other surfaces by a thread held taut. 

533. A portion of a plane surface hounded by lines is a plane 
figure ; e.g. a square, a triangle, a circle. 

53i. A plane figure bounded by straight lines is a polygon. 
A polygon of three sides is called what? A polygon of four sides? 






635. A polygon of five sides is a pentagon ; of six sides a hexa- 
gon; of seven sides, a heptagon ; of eight sides, an octagon. 

AREAS OF REGULAR POLYGONS 
536. A polygon whose sides are equal and whose angles are 
equal is a regular polygmi ; e g. 







537. The area of any regular polygon may he found by dividing 
the polygon into as many equal triangles as 
the polygon has sides, and multiplying the 
area of one triangle by the number of 
triangles; e.g. 

The area of this regular hexagon is six times the 
area of one of the triangles, or six times one half of 
the product of a and b. 
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AREAS OF TRAPEZOIDS 

538. A (juadrilateral having two and only two aides parallel is a 
trapezoid. 





J / 



/ B 



Alt. 



Trapbzoiob 



In each of the above figures, how does the part A compare 
with the part B ? 

How does the area of the trapezoid compare with that of the 
parallelogram which is made from the trapezoid ? How is the 
area of the parallelogram found ? 

Observe that in each figure the base of the parallelogram 

is equal to one half of the sum of the parallel sides of the 

trapezoid. 

Summary 

The area of a trapezoid is equal to one half of the sum of the 
parallel sides multiplied by the altitude, 

539. Written 

m 

1. Draw a trapezoid whose altitude is 13 inches and whose 
parallel sides are 17 inches and 19 inches. Find its area, 

2. Find the area of a trapezoid whose parallel sides are 20 
feet and 25 feet, and whose altitude is 15 feet. 

3. A field in the form of a trapezoid has two parallel sides 
of 30 rods and 35 rods ; the distance between them is 20 rods. 
How many acres of land does the field contain ? 

4. A board is 1 inch thick, 12 feet long, 11 inches wide at 
one end and a foot wide at the other end. How many board 
feet does it contain ? 
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5. A vineyard in France is in the form of a trapezoid, of 
which the two parallel sides are 185 meters and 155 meters, 
and the altitude is 130 meters. b ^' c 

a. It has an area of how many ares? 

b. How many hectares ? 




6. Find the area of trapezoid ABCD. a n 

7. The parallel sides of a trapezoid are 41 cm. and 55 cm. 
Its area is 1296 sq. cm. What is its altitude ? 

Let X = the altitude. 

8. The area of a trapezoid is 560.5 sq. ft. The altitude is 
19 ft. The difference of the parallel sides is 5 ft. 

a. Find the sum of the parallel sides. 

b. Find the length of each of the parallel sides. 

STUDY OF THE CIRCLE 

MO. A plane figure bounded by a curved line^ aU points of 
which are equally distant from a point within^ called the center^ is 
,.^rf.ti»iAf^^^ a circle. 

541. Hie boundary line of a circle is 
the circumference. 

542. A straight line passing through 
the center of a circle and terminating 
in the circumference is the diameter. 

543. A straight line draufn from the cen- 
ter to the circumference of a circle is its radius. 

544. It is proved, by geometry, that tJie circumference of every 
circle is 3.1416 times its diameter. 

545. Oral 

1. The radius of a circle is what part of its diameter ? 

2. What is the radius of a circle whose diameter is 80 cm. ? 
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3. What is the diameter of a circle whose radius is 35 cm. ? 

4. What is the circumference of a circle whose diameter is 
1 foot ? 

5. What is the circumference of a circle whose diameter is 
100 inches ? 

6. What is the circumference of a circle whose radius is 
6 inches? 

7. What is the diameter of a circle whose circumference is 
31.416 inches ? 

8. What is the radius of a circle whose circumference is 
3.1416 meters*^ 

Written 

1. What is the circumference of a circle whose diameter is 
60 inches ? 

2. What is the radius of a circle whose circumference is 
182.2128 feet? 

3. What is the diameter of a circle whose circumference is 

7854 miles ? 

4. The radius of the earth is approximately 4000 miles. 
What is its approximate circumference? 

5. The diameter of my bicycle wheels is 28 inches. 

a. How many feet will I travel during 700 rotations of 
a wheel? 

b. How many meters will I travel ? 

e. How many rotations will a wheel make in traveling 
1 mile? 

6. A horse is tethered to a stake by a rope 50 ft. long. What 
is the circumference of the circle over which he can graze ? 
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7. The wire cable of a hoisting 
apparatus winds upon a cylindrical 
steel drain 20 inches in diameter and 
3 feet long. How many feet of cable 
will the drum hold, when wound full, 
if the cable is J inch in diameter ? 
H6. 



Observe that Fig. ABCD is a. parallelogram. 

Its altitude is what of the circle? 

Its base is what of the circle ? 

The triuigles of the circle are what part of 
the parallelogram ? 

How ma; we find the area of the parallelo- 
gram? Of the circle? 



Summary 

The area of a circle ts equal to one half of the product of its 
eireumference by its radius. 

By geometry it is proved also that the area of a 
circle it equal to .7854 of the square of its 
diameter, or 3.1416 times the square of its radius. 

How may we find the area of a circle when the radius 
ia given ? when the diameter is given ? when the circum- 
ference is given ? 

547. Written 

In examples 1-12 find the area of a circle from the term given, 
letting D, R, and C stand for diameter, radius, and circumference, 
respectively : 
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1. D = 40 in. 5. C = 9.4248 in. 9. C = 25.1328 ft. 

2. D=sl02m. 6. C = 3.1416 mi. lo. D = 60Km. 

3. R = 26cm. 7. D.= 124rd. ll. C = 31.416 yd. 

4. R = 2 f t. 6 in. 8. R = 35 cm. 12. R = 2 mi. 

13. A horse tethered by a 60-foot rope in an open field can 
graze over how many square feet of land ? 

14. A cow is tied by a rope 100 ft. long at the corner of a 
rectangular pasture inclosed by a fence. 

a. What part of an acre of ground can she graze over ? 

J. If she is tied to the fence at the middle of one side of 
the pasture, how much land can she graze over, the pasture 
being more than 200 ft. long and wide ? 

15. On a city map the center of the city is indicated by a 
dot, and a circle is drawn to include all that part which is not 
more than half a mile from the center, another to include all 
that is not more than a mile from the center, and so on. 

a. What part of a square mile is inclosed by the half-mile 
circle ? 

J. How many square miles are inclosed by the 2 -mile circle? 

c. By the mile circle ? /. By the 2|^-mile circle ? 

d. By the 3-mile circle ? g. By the 4-mile circle ? 

e. By the 1 J-mile circle ? 

16. If Ifi = 841, a. what is D ? J. What is (7? 

17. If 2)2= 225, a. what is (7? J. What is A? 

18. What is the diameter of a circle whose area is 63.6174 
sq. ft. ? Statement of Relation : .7854 x D^ = 63.6174. 

19. Find the circumference of a circle whose area is -12.5664 
square meters. 

20. Find in meters the radius of a circle whose area is 
88.4846 square decimeters. 
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KoR. — In the study of solid figures a full set of models should he in con- 
stant use. 

548. A solid is anything that has lengthy ireadtht and thickness. 

Anything that occupies space is a solid. Any portion of space nuiy be 
considered as a solid. 

A solid figure is bounded by surf aoe& By what are plane figures bounded ? 

549. 2%€ side^ orfaccy on which a solid may be supposed to rest 
is called its base. 

STUDY OF PRISMS 

550. A solid having two bases which are equal parallel poly- 
gons^ and whose other sides are parallelograms^ is a prism. 

551. Prisms are named according to the number of sides 
which their bases have, as triangular, quadrangular, pentagonal, 
hexagonal, etc. 

552. A prism whose bases and other faces are rectangles is a 
rectangular prism. 

553. A prism whose bases are squares and whose other faces 
are equal rectangles is a square prism. 

How may the surface of any prism be found ? 

554. The volume of a rectangular prism is equal to the product 
of its three dimensions. 

555. The volume of any prism is equal to the area of the base^ 
multiplied by the altitude. 

556. Writteii 

1. Find the entire surface of a prism whose bases are squares 
13 inches on a side and whose altitude is 2 feet. 
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2. Find the entire surface of a rectangular prism whose 
dimensions are 30 in,, 3 ft., and 4 ft. 6 in. 

3. Find the contents of a prism whose base is 6 ft. square 
and whose altitude is 90 in. 

4. Wliat is the volume of a rectangular prism whose dimen- 
sions are 2 ft., 1 ft. 6 iu., and 38 in. ? 

5. What is the volume of a hexagonal prism the 
area of whose base ia 748 square inches and whose 
altitude is 3 feet? 

6. a. Find the entire surface of the prism in 
Fig. 1. 

h. Find the volume of the prism in Fig. 1. 

7. The volume of a square prism'is 7776 cu, cm. 
Its altitude is .24 ta. Find the length and breadth 

^"^ * of its base. 
Let z = side of the base. 

STUDY OF THE CYLINDER 

NOTB. — This treatment is intended to ttpplj to the right circnl&r cylinder 
only. 

557. A cylinder ta a »oUd having two equal parallel circular 

bases and a convex surface, all points of which are equally distant 
from a straight line joining ike centers of the bases; e.g. a round 
lead pencil ; a gas or water pipe ; a music roll ; a curtain rod. 

558. Bring a cylindrical tin box to school. Cut a piece of paper that will 
csactly fit the convex surface of the box. What kind of figure is the paper? 
Its length ia what of the cylinder? Its width? Its area? 

Sammary 

The convex surface of a cylinder is the product of its altitude and 

circumference. 
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559. Written 

What is the convex surface : 

1. Of a cylinder whose circumference is 47 in. and whose 
altitude is 2 ft. ? 

2. Of a cylinder whose altitude is 10 ft. and whose diameter 
is 10 in. ? 

3. Of a cylinder whose altitude is 20 ft. and whose radius 
is 1ft.? 

4. Of a cylinder whose altitude is 1 ft. and whose radius 
is 2 ft. 6 in.? 

560. Review Figs. 1 and 2, p. 361. 

In the ahove figure observe that the entire surface of a cylin- 
der is equal to the convex surface^ plus the sum of the surfaces 

of the two bases^ or to the area of the rectangle ABCD. 
How may the area of the rectaDgle A BCD he found? 




AU. yju.-^-B 



Summary 

The entire surface of a cylinder is equal to the product of the 
circumference hy the sum of the altitude and radius. 

561. Written 

Find the entire surface of a cylinder : 

1. Whose diameter and altitude are 3 ft. and 50 ft. 
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2. Whose radius and altitude are 1 ft. and 10 ft. 

3. Whose circumference and altitude are respectively 25.1328 
in. and 12 in. 

4. Whose circumference and altitude are 31.416 meters and 
20,000 millimeters. 

5. Whose diameter and altitude are 20 in. and 20 in. 

562. Observe that a cylinder (Fig. 1) may be diyided into any number of 





Fio. 1 Fio. 2 

equal sections (Fig. 2), each of which is approximately a triangular prism. 

The volume of all of these sections com- 
bined is equal to one half that of a 
rectangular prism (Fig. 3) whose di- 
mensions are the circumference, alti- 
tude, and radius, respectively, of the 
cylinder. 

How may we find the volume of the 
rectangular prism ? of the cylinder? 
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Summary 

TTie volume of a cylinder is equal to one half of the product of 
its circumference^ altitude^ and radius. 

One half of the product of the circumference and radius = what? In 
what other form, then, may the above summary be stated? 

563. Written 

1. Find the volumes of cylinders^ having given dimensions 09 
follows : 

a. Alt. 8 in., D. 5 in. d. Alt. 7 ft. 2 in., D. 9 in. 

b. Alt. 3 ft., D. 2 ft. e. Alt. 30 ft., D. 20 in. 

c. Alt. 1 m.; R. 4 dm. /. Alt. 25 dm., eir. 87.6992 m. 
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g. Alt. 1 ft., cir. 3.1416 yd. t. Alt. 10 ft., cir. 7.854 in. 
A. Alt. 80 ft., cir. 49.912 ft. j. R. 85 cm., alt. 5 m. 

2. How many gallons of water will fill a cylindrical pail 
11 in. deep and 9 in. in diameter ? (Indicate the work first) 

3. The reservoir of my student lamp is a cylinder 7 in. high 
and 3^ in. in diameter. How much more or less than a quart 
of oil wUl it hold ? 

4. How many cubic feet of wood are there in a log of uni- 
form diameter, whose circumference is 7.854 ft. and whose 
length is 18 ft. ? 

5. A farmer has a cylindrical silo 12 ft. in diameter and 30 
ft. high. How many cubic feet of ensilage can he store in it ? 

6. How many cubic feet of iron are there in an iron wire 
10,000 ft. long and \ of an inch in diameter ? 

7. On the roof of Mr. Gowing's cottage is a cylindrical 
water tank into which water is pumped from the lake below. 
It is 5^ ft. deep and 3J ft. in diameter. 

a. How many gallons of water will it hold ? 
h. How deep is the water in the tank when it contains 100 
gallons ? (Let x = the depth, and form an equation.) 

SIMILAR SURFACES 

Note. — Review proportion. 

564. Figures that have the same shape^ thovgh they may differ 
in size, are similar ; e,ff. all circles are similar ; all regular poly- 




FigJ, 



C 




Similar Figubbs Similab Figures 
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gons ol the same number of sides are similar ; two rectangles 
are similar if the length and breadth of each have the same ratio. 

565. It is proved by geometry that if two figures are timilar, 
any two lines of one figure have the tame ratio as the correspond- 
ing two lines of the other figure ; and a line of one figure has the 
same ratio to the corresponding line of the other figure that any 
other line of the first figure has to the corresponding line of the 
other figure. 

For example, in the flgures shown m section 6M, 

AB -.AC^A'B' : A'C EF: FG = E'F : FG" 

AB-.A'B' = BC : B'C DG : EfG' = FG.FG' 

If the side vlB equals 21 ft., the side ^(7 12 ft, and the side vl'£' 14 ft, we 
may find the length of the side A'C' by the following proportion : 

21 ft. :12 ft = 14 ft.: I ft 
Find the value of x. 

566. Written 

1. In Figs. 1, 2, 3, and 4 : 

a. It AB = U it., A'B'= 2S ft., and BC=11 ft., what is 
the length oi B'C? 

b. If EF= 15 rd., FG = 10 rd., and E'F' = 18 rd., what is 
the length of J" G'? 

e. If 2)(? = 27 mi., D' a' = 33 mi., and FG = 18 mi., what 
is the value oi F'Cf'? 

2. A man, desiring to know the 
height of a tree which stood on level 
ground, drove a stick into the earth 
in a vertical position, and it meas- 
ured 3 ft. above ground. Its 
shadow measured 45 in. At the 

same moment the tree cast a shadow 39 ft. long. How tall 

was the tree ? 
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3. A rectangular field is 70 rd. long and 50 rd. wide; what 
is the length of a similar field whose width is 12|^ rd. ? 

4. One side and the diagonal of a quadrilatei*al are respec- 
tively 18 ft. and 44 ft. Find the corresponding side of a similar 
quadrilateral whose diagonal is 110 ft. 

5. A boy found the height of a flagstaff as follows : 

He found that he could hold a cane upright just 30 in. away 
from his eye. He placed his thumb 22^ in. from the top of the 
cane, pinned a card on the flagstaff just as high as his 
eye, and walked backward until he could just see ^.^f'' 

the paper by looking across the top of his thumb '^' 

where he held the cane, and see the top of 
the flagstaff by looking across the top 
of the cane. He then found by 

measurement that he stood 72 xye^^Jp-^- 

ft. from the flagstaff while tak- 



^ 



? 



30' 



72' 



5' 



ing the observation, and that the card was 5 ft. from the 
ground. How high was the flagstaff ? 

6. Two boys, wishing to know the 
width of a river and having no boat, 
constructed the right triangle ABO by 
driving three stakes. They sighted from 
A^ across C, to the opposite bank, at -E, 
and drove a stake at D, so as to make 
the right triangle CJDE. They then 
measured AB^ BC^ and (72>, and found 
DE, How wide was the river? 

567. It is proved by geometry that the areas of similar surfaces 
are to each other as the squares of any two corresponding lines. 

Thus, on page 367, if the side AB of Fig. 1 is 21 ft., the side A'B' of 
Fig. 2, 14 ft., and the area of Fig. 1, 96 sq. ft., we may find the area of 
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Fig. 2 by making the proportion 

2V : 14a = 96 : ar. 
2 2 32 

Solving, ;, = J£^M^ = l|§ = 42fflq.ft. Ans. 

3 ? 

If the area of Fig. 3 is 48 sq. ft. and of Fig. 4, 120 sq. ft., and the side 

DE oi Fig. 3 is 6 ft., the side D'E' of Fig. 4 may be found by making the 

proportion, 

48:120 = 6a:a:a. 

15 
Solving, :ca = i21>iA>i« = 90. 



Since x^ = 90, 

x= V90, or 9.48+ ft. Ans. 

568. Written 

1. The side of a triangle is 7 inches and its area 23 square 
inches. The corresponding side of a similar triangle is 10^ 
inches. Find its area. 

2. The corresponding sides of two similar rectangles are 
19 rods and 152 rods. The area of the second is 5670 square 
rods. What is the area of the first ? 

3. A circle is 4 inches in diameter ; another is 8 inches in 
diameter. What is the ratio of their areas ? 

4. A circle has an area of 16 square feet ; another has an 
area of 64 square feet. What is the ratio of their diameters ? 

5. The area of a rectangle 12 feet long is 84 square feet. 
What is the area of a similar rectangle 6 feet long ? 

6. Two similar fields have areas of 12 acres and 8 acres 
respectively ; the larger is 32 rods wide. How wide is the 
smaller ? 
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7. The altitudes of two similar triangles are 20 ft. and 
10 ft. ; the area of the smaller is 80 sq. ft. What is the area 
of the larger ? 

8. The areas of two similar rectangles are 8 acres and 72 
acres respectivelj. The diagonal of the first is 51 rods. What 
is the diagonal of the second ? 

9. An oval mirror is 32 inches long and has an area of 600 
square inches. What is the area of a similar mirror whose 
length is 40 inches ? 

10. Make a problem to find the area of one of two similar 
figures. 

LOHGITUDE AND TIME 

569. A meridian is an imaginary line extending direcUy north 
and souths on the surface of the earthy from pole to pole. It is a 
semi-circumference of the earth. 

570. A prime meridian is a meridian taken as a starting place 
for the measurement of distances east and west so as to determine 
the location of places on the earth's surface. 

By common consent^ the meridian passing throngh the Royal Observa- 
tory at Greenwich, £ng., is generally taken as the prime meridian. 

571. Distance east or west from the prime meridian^ measured 
in degrees^ minutes^ and seconds is longitude. 

Degrees^ minutes^ and seconds west of the prime meridian are 
called west longitude ; east of the prime meridian east longitude. 

Longitude is measured by arc measure. Why? The number of merid- 
ians that may be represented on a globe or map is unlimited. Eyeiy 
place on the face of the globe may be supposed to have its meridian. But 
all places which lie on the same meridian have the same longitude although 
they may be thousands of miles apart. For example, Boston, Mass., and 
Santiago, Chile, have nearly the same longitude, though widely separated. 
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L&y your book on the desk, and imagine that the san is in the ceiling 
directly above the middle of this drawing of a hemisphere. The drawing 
shows the half of the earth's surface that the sun shines upon. The other 
half is dark. If it is the 21 st of March or September, it is now sunset at 
the prime meridian, noon at the meridian of 90*^ west longitude, and sunrise 
at the meridian of 180° west longitude. 



Morth Pek 




South Pole 



The earth makes one rotation toward the east in 24 hours. During one 
rotation all the meridians will pass under the sun, on to sunset, midnight, 
sunrise, and noon, finally reaching the same position that they now have. 
Every place on the earth's surface has passed under the sun, and 360° of 
longitude have passed under the sun. Therefore the number of degrees 
of longitude passing under the sun in one hour js 360 -;- 24, or 15°. 

Imagine this drawing to be a sphere rotating toward the east. The sun 
remains overhead; therefore the numbers representing the hours of the day 
remain fixed, and the meridians pass under them. 



\ 



LONGITUDE AND TIME 373 

Grreenwich and all places on its meridian pass into night. In one honr 
the 15^ meridian will be at six o'clock, the 105^ meridian at noon, and so on. 

In six boors the 90^ meridian will be just passing the six o'clock mark, 
the 180° meridian will be at noon, and Greenwich will be directly oppoate, 
at midnight. 

In twelve hoars the 180° meridian wiU have passed entirely across to 
6 P.M., and the meridian of Greenwich will be just coming into sight at 
6 A.M. The meridians then in yiew will all be in east longitude and will 
be numbered from the prime meridian at the left, toward the right, from 
to 180° east longitude. That is, the meridians are numbered both east 
and west from the prime meridian to the meridian opposite, which is 180°. 
No place can have more than 180°, either east or west longitude. 

572. The 180^ meridian, with slight modifications, has been 
chosen as the International Date Line. Passing chiefly through 
the Pacific Ocean, it touches no important body of land. 

Whenever a ship crosses this line, going westward, its calendar is set for- 
ward one day ; going eastward^ its calendar is set back one day. 

573. Oral 

Use drawing of hemisphere in obtaining answers. 

1. When it is noon at New Orleans, what is the time at 
Denver? at Cape Nome? at Greenwich? 

2. When it is noon at Denver, what is the time at New 
Orleans? at Greenwich? at Cape Nome? 

3. When it is noon at Greenwich, what is the time at New 
Orleans ? at Denver ? at Cape Nome ? 

4. When it is noon at Santiago, what is the time at Boston? 
at Montevideo ? at Rio Janeiro? 

5. When it is noon at San Francisco, what is the time at 
Honolulu? at Charleston? 

6. When it is 3 p.m. at New York, what is the approximate 
time at Santiago ? at Montevideo ? at Rio Janeiro ? 
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7. When it is 6 a.m. at Charleston, what is the approximate 
time at San Francisco ? at Honolulu ? at Greenwich ? 

8. When it is 7 A.M. at Denver, what is the approximate 
time at San Francisco ? at New York ? at Greenwich ? 

9. The difference in time between two places is 2 hr. What 
is the difference in longitude ? 

10. The difference in longitude between two places is 90°. 
What is their difference in time ? 

U. When it is 9 a.m. at your home, what is the time at a 
place 45** farther west ? at a place 20° farther east ? 



12. - Sir 



• ^1^ a 



A is 80° west longitude, and B is 40** east longitude. How 
many degrees of longitude are there between the meridian of 
A and that oi Bl 

What is the difference in time between A and B ? 

574. WriUen 

1. Cape Town is in longitude 18** 28' 40'^ E., and Hamburg 
is in longitude 9° 58' 25" E. 

a. What is their difference in time ? 

I. When it is 10 a.m. at Cape Town, what is the time at 
Hamburg ? 

c. When it is 3 min. 17 sec. before 4 a.m. at Hamburg, what 
is the time at Cape Town ? 

# 

a. 18"* 28' 40" The difference in longitude 

9 5g 25 ^8 8° W 15". Since the scale 

Hf-^. oo qTw Tr7> of *he table of tii^e is like 

^ ■ that of the table of arc meas- 

34 min. 1 sec. An9. ure, and since 15° of longi- 
tude pass under the sun in 1 hr. of time, 15' in 1 min. of time, and 15" 
in 1 sec. of time, the number of hours, minutes, and seconds difference in 
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time is ^ as great as the number of degiees, minutes, and seconds difference 
in longitude. 

lir. miiu sec. Since Hamburg is farther west 

i. 10 than Cape Towu, its time is earlier 

34 1 th»Ji the time at Cape Town. 

"9 25 59 

or 25 min. 59 sec. past 4 a.m. Ans. 

hr. min. sec The time at Cape Town is later 

e. 3 56 43 than the time at Hamburg. Why ? 

34 1 

4 30 44 

or 30 min. 44 sec. past 4 a.m. Ans. 

2. When it is 31 min. 30^ sec. past 1 p.m. at Washington, 
D.C., it is half past 10 a.m. at San Francisco. What is the 
longitude of Washington, if the longitude of San Francisco is 
122" 25' 41" W. ? 

hr. min. sec. The day begins at midnight. 

13 31 30^ Hence, 1 p.m. is 13 hr. after the 

10 30 beginning of the day. 

For reasons given in example 
1, the numWr of degrees, min- 
utes, and seconds difference in 
longitude is 15 times as great as 
the number of hours, minutes, 
and seconds difference in time, 
or 45° 22* 35". 

Since Washington has later 
time than San Francisco, it must be farther east, therefore nearer the prime 
meridian. Hence, it has a less longitude. 122^ 25' 41" minus 45^ 22' 35" 
is 77° 3' 6". 

3, Rome is 12** 27' 14" E.L. and Philadelphia 75" 9' 45" W.L. 
What is their difference in longitude ? (See Ex. 12, p. 374.) 

Since Philadelphia and Rome are on opposite sides of the prime merid- 
ian, their difference in longitude is the sum of their longitudes. 



3 


1 


30J Diff. in Time, 
lo 


40° 


22' 


35" Diff. in Long. 


122° 


25' 


41" W.L. 


45 


22 


35 



77° 3' 6" W.L. Am. 
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In examples 4-27 the number given is either difference in 
time or difference in longitude between two places. In every 
case find the one not given. 



4. 6 hr. 1 min. 17 sec. 

5. 1 hr. 18 min. 44 sec. 

6. 37 min. 20 sec. 

7. 2 hr. 48 sec. 

8. 8 hr. 2^ min. 

9. 47^ 19' 30'' 

10. 18M1' 

11. 9M5" 

12. 12" 7' 30" 

13. 58' 15" 

14. US'* 30' 10" 

15. 107^1' 40" 



16. 8 hr. 7 min. 22^ sec. 

17. 1 hr. 1 min. 49 sec. 

18. 160'' 14' 60" 

19. 28M0' 

20. 10 hr. 14 min. 27 sec. 

21. 46^18' 

22. 1 hr. 2 min. 14| sec. 

23. 48' 15" 

24. 1' 49" 

25. 7 hr. 50 sec. 

26. 42'' 19' 5" 

27. 170^55' 



28. One place is in 68** W.L. and another in 63** 16' W.L. 

What is their difference in time ? 

29. Two places are in 120** 47' and 13** 50' east longitude 
respectively. What is their difference in time ? 

30. One place is in 83** 5' west longitude and another in 
7° 16' 15" east longitude. What is their difference in time? 

31. It is 12 o'clock, midnight, at a certain place. 

a. What is the time at a place 12® 15' farther east ? 

b. What is the time at a place 47** 18' farther west ? 

32. When it is 2 p.m. at Paris, 2° 20' 15" E.L., 

a. What is the time at Melbourne, 144° 57' 45" E.L. ? 

b. What is the time at Albany, 73° 44' 45" W.L. ? 

33. What is the time at Cincinnati, 84** 26' W.L., when it is 
11.50 A.M. at St. Louis, 90° 16' 15" W.L. ? 
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34. If I saU from PhUadelphia, 75** 9' 45" W.L., with my 
watch set at the exact local time, and, after sailing a certain 
distance, find that my watch is 1 hr. 28 min. 40 sec. slower 
than the exact local time at that place, assuming that my 
watch has kept perfect time, what longitude has the ship 
reached ? 

35. A horse trotted a mile in 2 min. 15 sec. 

a. During that time, the race track, on which the horse was 
traveling, moved how many minutes and seconds in its rotation 
about the earth's axis ? 

b. Estimating a degree of longitude at that place to be equal 
to 50 miles, how many miles did the race track move while the 
horse was trotting a mile ? 

36. a. A railroad train moving at the rate of 24 miles an 
hour, including stops, travels how far in a day ? 

b. The track on which the train runs moves how many miles 
a day, assuming a degree of longitude at that latitude to be 
50 miles? 

STAITDARD TIME 

575. The railroad companies of this country and Canada 
have agreed upon a division of the country into four time belts, 
extending north and south. All places in each belt take the 
time of the meridian which passes through or near the middle 
of the belt. This time is called standard time. The belts are 
as follows : Eastern^ Central^ Mountain^ and Pacific, 

A similar system of standard time is used in other parts of 
the world. 

The standard meridian for the Eastern belt is the 75th, for 
the Central belt the 90th, for the Mountain belt the 105th, and 
for the Pacific belt the 120th. 
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These standard meridianB are 15 degrees apart : when it is 
noon in the Eastern belt, it is 11 a.m. in the Central belt, 10 A.U. 
in the Mountain belt, and 9 a.m. in the Paciho belt. 



In going westward from one time belt into another, the trav- 
eler sets his watch back one hour. In traveling eastward he 
sets his watch ahead one hour. 

When it is noon on the standard meridian of a time belt, it 
b called noon at all places in the belt. 

Standard time ia not the time solar or local time, except for places sitn- 
ated on the standard meridians. Yet it can vary but little more than 
thirty minutea from the true time, and its uniformitjr is a couvenience. 

Standard time is used not only by the railroads, but also by people gen- 
erally. The exact time ia telegraphed daily to all sections of the country 
from the Naval Observatory at Washington. 

576. Oral 

1. When it is 5 p.m. Mountain time, what is the time in the 
Pacific belt ? 
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2. When it is 11 A.M. Pacific time, wiiat is the Central time ? 

3. In traveling from San Francisco to New York, how many 
times do I change my watch, and do I set it ahead or back ? 

4. When it is 4 a.m. at Augusta, Me., what is the standard 
time at St. Louis ? 

5. When it is 1 p.m. Mountain time at Denver, what time is 
it at Washington, D.C. ? 

6. What is the Pacific time at San Francisco when it is 
5 P.M. at Chicago ? 

Sn. Written 

1. What is the local time at Quebec, 71** 12' 15" W.L., 
when the standard time at that place is 7.30 A.M. ? 

2. What is the difference between local time and standard 
time in Chicago, whose longitude is 87** 36' 42" W.. ? 

3. When it is 6 P.M., standard time, at San Francisco, 
122** 25' 41" W., what is the local time ? 

REVIEW AND PRACTICE 
678. Oral 

1. Express in words: 4009; 350.01259; CXLVIII ; 
MCMX. 

2. For what is the decimal point used ? 

3. Moving a figure three places to the left has what effect 
on its value ? Two places to the right ? 

4. Moving the decimal point two places to the right has 
what effect on the value of the number in which it is placed ? 
One place to the left ? 

5. State three principles of Roman notation. 

6. Describe two methods of testing results in subtraction. 
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7. Which term in subtraction corresponds to the sum in 
addition ? It is the sum of what ? 

8. Which terms in multiplication are factors ? 

9. What is the shortest way to multiply an integer by 100 ? 
To multiply an integer by 7000 ? 

10. 3675x100=? 600x7000=? 98x100=? 

579. Written 



In examples 1-4, 


add and test results: 




1. 235 


2. 


8397 


3. 


$18.79 


4. $69. 


49 




65 




4.65 


72.35 


807 




482 




82.04 


670.48 


9063 




39 




9,00. 


8359.20 


584 




910 




601.83 


2517.03 


5369 




8765 




7.62 


932.45 


70810. 




1974 




9.30 


8534.06 


62479 




193 




18.49 


92.08 


1379 




8370 




43.86 


801.64 


95468 




246 




97.53 


17.32 


3007 




98 




68.12 


84.63 


88894 




4839 




835.27 


91.02 



5. From 900,003.2 take 100.01. 

6. Multiply 374 by 268 and read the partial products. 

7. 468,316 is the product of 68, 71, and what other factor ? 

8. Find the value of 4837 -h 32 x 1800 - 1728 -i- 72. 

9. Find the value of (4837 + 32) x (1800 - 1728) + 72. 
10. Find the prime factors of 36,465. 

641. Oral 

1. How many acres of land can be bought for $18,200, 
if every two acres cost |182? 
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2. Test for divisibility by 2, 4, 3, 5, 25, and 9, each of the 
following numbers : .2352 ; 86,543,400 ; 793,422 ; 123,797. 

3. Name the prime numbers from 1 to 100. 

4. Name two composite numbers that are prime to each 
other. 

5. When is a fraction in lowest terms ? 

6. When is a number in simplest form ? 

7. What common fraction is equal to .50? .33|^? .12J? 
.60? .75? .66f? .80? .40? .90? 

8. What is the shortest way to multiply an integer by 700 ? 

9. Multiply 24.651 by 100 ; by 1000. 
10. Name four aliquot parts of 50. 

580. Written 

1. Which of the following numbers are prime : 137 ; 361 ; 
247 ; 381 ; 215 ; 897 ? 

2. Find the L. C. M. of 63, 66, and 77. 

3. Find two numbers whose sum is 835, and whose differ- 
ence is 473. 

4. What is the greatest common divisor of 396 and 468 ? 



5. Simplify -^. 



13| 

6. Simplify J|x^i-^(^ + f). 

7. A man made his will, giving his son $3210, which was | 
of his estate ; to his daughter ^ of his estate ; and the re- 
mainder to his wife. 

a. How much did the daughter receive ? 
6. How much did the wife receive ? 

8. When f of a yard of cloth costs $2.40, how many yards 
can be bought for f 19.20 ? 
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9. What fraction of 24| is 6| ? 

10. A boy spent | of his money and then earned 65 cents. 
He then had | of his original sum. How much had he at first ? 

581. Oral 

1. What is the easiest way to divide an integer by 100 ? 
To divide a decimal by 1000 ? 

2. What is the easiest way to divide a number by 25? 
by 125 ? 

3. Name a denominate number that is not compound. 
Name a denominate number that is compound. 

4. What is the cost of 3000 shingles at $5.00 per M ? 

5. Name some article that weighs about one pound ; about 
two pounds ; about three pounds ; about fifty pounds. 

6. Without measuring, draw a line six feet long on the 
blackboard. Draw another line two thirds as long. Meas- 
ure and correct your drawings. 

.7. My watch chain of 14 k. gold is worn out, and the jew- 
eler will allow me 66^ per pennyweight for it. If it weighs 
10 pwt., how much will I be allowed for it ? The value of the 
gold is in proportion to its fineness. How much would my 
chain be worth if it were 10 k. gold ? 

8. What is the cost of 10 quires of paper at the rate of 
80^ per ream ? 

9. An arc of 30° is what part of a circumference ? 

10. a. How many seconds are there in an hour ? 
b. What is the difference in time between two places, one of 
which is 16° W.L., and the other 45° E.L. ? 
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582. Written 

1. Add: 2. A man owning { of a boat sold | of his 

iJ243.76 share for $1785. What was the value of the 

68.19 boat at that rate ? 

2d. 79 3 I of a number exceeds J of the number 

^•^ by 4824. What is the number ? 
82.57 

Qoj AQ *• ^ miller bought wheat at 66| ^ per bushel 

at etn ^^^ sold it at 75^^ per bushel, gaining in all 

Q* $117. How many bushels did he buy and sell ? 

83 06 ^' ^*c*^^ 17,280. 

72.00 6- What fraction of a bushel is 3 pk. 7 qt. 

9.73 1 Pt. ? 

64.58 7. What fraction of a gallon of water can be 

7.86 held in a tin box 4 in. square and 3 in. deep ? 

•98 8. 240 rd. is what fraction of a mile ? 
3.41 

28.62 

9.18 

'-^ 10. What is the cost of digging a cellar 25' 

'^IQ 0« ^^ ^^' ^y ^'' ^* ^^^ P^^ cubic yard ? 



9. Reduce 35,816 in. to higher denomina- 
tions. 



583. Oral 

1. A flagstone is 5 ft. long and 3 ft. wide. How thick 
must it be to contain 5 cu. ft. of stone ? 

2. How many cubic yards are there in a block of stone 
27 ft. long, 6 ft. wide, and 3 ft. thick ? 

(Think the problem through before you perform any operation.) 

3. A piece of cloth is 36 yd. long and 2 ft. wide. How 
many square yards of cloth does it contain ? 

4. What is the length of one degree of a circumference 
which measures 360 inches ? 
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5. What is the length of one degree of a circumference 
which measures 720 miles? 

• 6. From April 21 to June 15 is how many days ? 

7. Two quarts of alcohol will fill how many 4-ounce 
bottles ? 

8. A 10-acre field contains how many square rods ? 

9. What is the altitude of a parallelogram whose area is 
132 sq. ft. and whose base is 12 ft. ? 

10. What is the area of a triangle whose base is 4 yd. and 
whose altitude is 6 ft. ? 

584. Written 

1. A wall 77 ft. long, 6 ft. high, and 12 in. thick is built of 
bricks costing $9 per M. What was the entire cost of the bricks 
if 22 bricks were suflScient to make a cubic foot of wall ? 

2. The altitude of a triangle is 16 ft. 6 in., and the base 
30 ft. 6 in. What is the area? 

3. The altitude of a triangle is 60 ft. and the area 3600 sq. 
ft. What is the base ? 

Hint. — Let x = the base, and make an equation. 

4. Find the cost of a carpet for a floor 15 ft. square, if the 
carpet is f yd. wide and costs 5j1.26 a yard, making no allow- 
ance for waste. 

5. Find the cost of a steel ceiling for a room 18 ft. 6 in. by 
28 ft. 6 in., at the rate of 16 cents per square foot. 

6. How much milk is contained in 83 cans, each holding 8 
gal. 2 qt. 1 pt. ? 

7. How much coal is there in 9 loads of 2 T. 250 lb. each ? 

8. Find the value of a pile of 4-foot wood, 40 ft. long and 
5 ft. high, at $ 5.50 per cord. 
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9. Find the total weight of three loads of hay containing 1 T. 
2 cwt. 78 lb., 1 T. 3 cwt. 89 lb., and 19 cwt. 89 lb., respectively. 

10. A 5-gallon oil can lacks 3 qt. 1 pt. of being full. What 
is the value of the oil in the can at 12^ per gallon ? 

585. Oral 

1. An inch board containing 6 ft. of lumber is 6 in. wide. 
How long is it ? 

2. A block of wood 1 ft. square and 9 in. thick contains 
how many board feet ? 

3. Draw a full-size picture of a board foot. 

4. A box 5 in. by 4 in. by 9 in. contains how many cubic 
inches ? 

5. A rectangular tin can 4 in. square has a volume of 96 
cu. in. What is its other dimension ? 

6. If one man can mine 6 tons of coal in a 10-hour day, how 
many tons can he mine in an 8-hour day, at the same rate? 

7. In what denominations is volume expressed ? 

8. In what denominations is capacity expressed ? 

9. Knowing the number of cubic inches in a gallon, how 
may we find the number of cubic inches in a liquid quart ? 

10. Knomng the number of cubic inches in a bushel, how may 
we find the number of cubic inches in a dry quart ? 

586. Written 

1. A garden plot 30 ft. long contains 450 sq. ft. of land. 
What is the cost of inclosing it with wire fence at 27 cents a 
yard ? 

2. Find, to the nearest tenth, the number of bushels of grain 
that can be stored in a bin 6 ft. long, 3^ ft. wide, and 5 ft. high. 

3. What is the weight of a load of wheat that exactly fills a 
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wagon box that is 14 ft. long, 3 ft. wide, and 20 in. deep, the 
weight of a bushel of wheat being 60 lb. ? (Answer correct to 
tenths' place.) 

4. A rectangular cistern is 22 ft. long and 7 ft. wide. When 
it contains 32 barrels of water, how deep is the water? 

5. Make out a bill of four items for goods bought at a dry- 
goods store. Foot and receipt the bill. 

6. Make out a statement of an account at a hardware store, 
using four debit items and two credit items. 

7. A farmer sold a load of hay weighing 1850 lb. at $15 a 
ton, and with a part of the money received bought 1 T. 5 cwt. 
of coal at $ 6.20 per ton. How much money had he left ? 

8. Find the exact number of days from Dec. 9, 1907, to June 
30, 1908. 

9. A wheel 9J ft. in circumference will make how many 
revolutions in going 11 mi.? 

10. Reduce -^^ to a decimal. 

587. Oral 

1. What rate per cent is equal to ^^ ; |^ ; ^ ; | ; | ? 

2. Find 20 % of 500 lb. ; 33^ % of 60 bu. ; 16| % of f 18. 

3. What decimal is equivalent to | of 1 % ? 

» 4. What per cent is equivalent to .25? to .025? to .0025? 

5. A gain of f 10 on goods costing $ 20 is what per cent gain ? 

6. A gain of $ 10 on goods sold for $ 20 is what per cent gain ? 

7. What is the selling price of goods that cost $200 and were 
sold at 10 % advance ? 

8. What is the cost of goods that bring $60 when sold at a 
gain of 25 % ? 
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9. What is an agent^s commission on t6n books which he sells 
for $4 apiece and receives 40% commission? 

10. When an agent sells goods at a commission of 20%, 
what does his principal receive for goods that the agent sells 
for 8200? 

588. WriUen 

1. Add: 
23.75 2. What was the cost of goods that brought 

8.679 $1120.20 when sold at 20 % profit? 

42.897 3 Potatoes sold at 10^ per half peck yield a profit 

835.406 ^f 331 ^ pi^^ ^jj^ ^^g^. bushel. 

42.973 ^ ^ 

9 009 ^' What is the per cent of loss on a house bought 

80 896 *^^ * ^^^® *^^ ^^^ ^^^ * ^^^^ ^ 
7.234 5. A merchant paid* 900 for 200 bbl. of flour. The 

3.876 freight cost him 45^ a barrel and the cartage 5^ a 

98.423 barrel. At what price per barrel must he sell the 

1.89 flour to gain 21 % ? 

.907 g What is the cost of goods sold for $685 at a loss 
2-496 of2|%? 

7. A commission merchant sold a consignment of 



53.875 '^ 



700 doz. eggs at 181^ and one of 900 doz. at 21^^. What 
was the amount of his commission at 4| % ? 

8. An agent remitted to his principal $ 2695.10 as the net 
proceeds of the sale of a consignment of goods, having retained 
his commission of 5 %, and $12.40 for expenses incurred. • What 
was the amount of his sales? 

9. The Kansas City agent of a Philadelphia manufacturer 
receives an annual salary of $2000 and a commission of 2 % on 
all his sales. His sales for the month of January amounted to 
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$7329. If he did as well for the remainder of the year, what 
was his total income? 

10. A wagon listed at $200 was bought by a dealer at 20 and 
10 fjo off, and sold by him at 5 and 10 % off from the same list 
price. 

a. How much did he gain? 

6. What per cent did he gain? 

589. Oral 

1. My furniture has been insured 12 years at the rate of |% 
premium on a three-year policy. How much have I paid on a 
$ 1000 policy ? 

2. What agreement does a man make when he indorses a 
note in blank ? 

3. What is the bank discount on a 60-day note for $100 
without interest, if discounted at date at the rate of 6 % per 
year? If discounted 30 da. after date? 

4. What would I receive for my note for $ 100 for 90 da., 
without interest, if I sold it to the bank on the day of date, the 
discount rate being 6% per year? 

5. Why do banks protest notes when they become due ? 

6. When the tax rate is 12 mills on the dollar, what is my 
tax on property assessed at $1000? 

7. When the market value of a $1000 bond is $1030, how 
are the bonds quoted ? 

8. If a man invests $1200 in 6 % bonds quoted at 120, how 
much money does he receive from them annually ? 

9. When the tax rate is .01, what is the assessed valuation 
of property on which the tax is $120 ? 

10. What is the tax on $ 10,000 of property when the rate is 
.009345? 
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590. Written 

X. The report of a savings bank 
shows the following resources. Find 
the totaL 

Bonds and mortgages 
Bonds of states 
Boston city bonds 
Xew YoA City bonds 
Buffalo city bonds 
Syracuse city bonds 
Bonds of other cities 
Onondaga county bonds 
New York county bonds 
Bonds of towns 
School district bonds 
Railroad bonds 



Banking house 
Other real estate 
Cash in banks 
Cash on hand 
Interest accrued 



♦ 5,979,120.95 
388,312.50 
372,937.50 
956,059.45 

39,800.00 

1,178,6:57.50 

200,092.50 

65,975.00 
106,150.00 
192,514.25 

12,315.50 

2,924,466.8:3 

200,000.00 

161,777.91 

312,919.22 

88,421. :35 
229,800.62 



2. When the county tax 
rate is .004376, what is the 
county tax on property as- 
sessed at $5000? 

3. John Brown owes Fred 
Haskins$200. Haskins draws 
on Brown for that amount, 
making the draft payable at 
sight to the First National 
Bank. Write the draft. 

4. A factory worth $49,677 
is insured for f of its value, at 
1| % . What is the premium? 

5. $420 premium on a fire 
insurance policy of $ 66,000 is 
what rate ? 



6. A city whose population is 22,000 has an assessed valua- 
tion of f 11,000,000. Mr. Carpenter owns a house in that city 
valued at $ 2800. What was his share of the tax for building 
a new high school costing $ 75,000 ? 

7. Find the amount of 8 867.35 for 1 yr. 3 mo. 27 da. at 
9%. 

8. What principal at 6 % will amount to $ 272.50 in 1 yr. 
6 mo.? 

9. How long will it take $ 360 to g^n 8 53.64 at 6 5^ ? 

10. A man bought a' biU of lumber for 8850, Jan. 1, 1907, 
giving his note with interest at 6^. He paid 8100 May 1, 
and 8 150 Aug. 16. What was due at settlement, Nov. 1, 1907, 
by the United States rule ? 
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591. Oral 

1. a. Draw a line one meter long without a measure. 
Measure and correct it. 

1. Draw a line 80 % of a meter long. 

c. Draw a line 20 % as long as the one in J. 

d. The line in c is what per cent as long as the line in a ? 

2. a. Without using a measure, draw a square meter. A 
square decimeter. 

b. Draw a line dividing the square meter into two parts, 
one of which is four times as large as the other. 

c. How many square decimeters are there in each of these 
parts ? 

3. Estimate the number of square meters in the floor of 
your class room. 

4. Name some object whose volume is about one cubic deci- 
meter. Its size is like that' of what unit of capacity measure ? 

5. a. One kilogram is about how many pounds ? 

J. A man bought a load of coal weighing 1000 Kg. About 
how many pounds did it weigh ? 

6. What is the duty on $100 worth of mahogany boards 
at 15%? 

7. A box 5 dm. long, 3 dm. wide., and 2 dm. deep will hold 
how many liters of oats ? 

8. A cubic decimeter of water weighs how many grams ? 

9. What is the value of 100 shares of bank stock quoted 
at 103J ? 

10. How many dollars of city bonds can be bought for 
1104,000, when they are selling at 4 % premium? 
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592. Written 

1. Add : 

4763 2. Find, in hectoliters, the capacity of a bin which 

8257 13 9 m. long, 1 m. wide, and 175 cm. high. 

6039 3. How many kilograms of water will fill a rec- 

5872 tangular vat which is 5 m. long, 4 m. wide, and 

1397 .60 cm. deep? 

685 
Qin7 *• What is the duty, at 35%, on a shipment of 

-^ fur coats invoiced at 2150 marks, less a trade dis- 

1476 ^^^°^ of 4 % ? (1 mark = $.238.) 
8838 ^' ^^^^^ ^y in<^^i^ of equations, three numbers, of 

g^-T which the first is smaller by 106 than the second, the 
gg third larger by 22 than the second, and the sum of 
9432 ^^^ three is 495. 

7943 6« A man in St. Paul wishes to send 1^386 to 

8688 ^is family in Berlin. What is the face of the 
draft which he can buy with that sum, exchange 
being at 96J ? 

7. A merchant in Galveston owes a bill of <£47 10«. in 
Glasgow. What must he pay for a draft for that amount 
when exchange is at 4.872? 

8. On Jan. 1, 1908, the stock of the Wampanoag Mills was 
quoted at 92J^. What must be invested in this stock, includ- 
ing brokerage at | %, to secure 238 shares ? 

9. The Central Coal and Coke Company paid a dividend of 
1J% on its common stock, Jan. 15, 1908. 

a. What is the dividend on 200 shares ? 

b. How many shares must I own in order to receive a divi- 
dend of $900? 

10. What must I invest in 4| % city bonds at par to obtain 
an annual interest of $675 ? 
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593. Oral 

X. Draw a vertical line on the blackboard, cutting off 33J % 
of the board. Draw another line, cutting off 25% of what 
remains. What fraction of the entire board is cut off ? 

2. When the dividend on 5 shares of railroad stock is $25, 
what is the rate of dividend ? 

3. What is the annual interest on ten 500-dollar 4 % bonds? 

4. What is the ratio of 75 to 3 ? 

5. What is the number whose ratio to 45 is J ? 

6. 7:? = J^; ?:18=3; ?:? = 6. 

7. 2:4 = 7:? 3:8=1:? 3:? = ?: 12. 

8. Divide $25 among three boys in the ratio of 1, 2, and 2. 

9. Divide 77 into two parts having the ratio of 5 to 6. 

10. Three numbers are in the ratio of 1, 2, and 3. The first 
number is 7. ' Find the others. 

594. Written 
1. Add 

$385.24 2. Solve by proportion: What is the cost of a 
17.89 200-acre farm at the rate of 25 acres for $1324 ? 
3.20 3. What sum of money will yield as much interest 
in 4 yr. 6 mo. as $9000 will yield in 9 mo. ? 



976. 
831.19 



oQQ ofT *• How long will it take 435 men to earn as much 

^^' ^ money as 145 men can earn in 4 yr. 3 mo. ? 

7.90 ^' When a post 4 ft. 6 in. high casts a shadow 

98.36 ^ ^^' "^2 ^^' l^^S' ^ow high is a tree that casts a 

521.83 shadow 40 ft. 6 in. long? 

829.17 6- How many Kl. of water can be kept in a vat 

743.65 that is 2 J m. by 15 dm. by 50 cm. ? 

812.79 7. Two boys, having received 40 cents for some 



RE\^EW AND PRACTICE 393 

work, diyided it so that one boy received | as mnch as the 
other. How much did each receive ? 

a C failed in business, owing A $3000, B $2500, and 
D $4500. His property was worth only $6400. How much 
should each creditor receive? 

9. A farmer bought two cows for $80, paying | as much 
for one as for the other. Find the cost of each. 

la Separate 2723 into three parts having the ratio of ^ to 
lto2. 

595. Oral 

1. Find the value of 2* ; 5^ ; S* ; T^ ; S^ ; 2^ ; 12«. 

2. A number which is the product of equal factors is called 
what ? 

3. Find the value of VlB ; ^/lU; iiilH; V400 ; v^32. 

4. Finding one of the equal factors which produce a num- 
ber is called what ? 

5. The legs of a right triangle are 3 ft. and 4 ft. What is 
the hypotenuse ? 

6. The hypotenuse of a right triangle is 10 ft., and one of 
the legs 8 ft. What is the other leg ? 

7. What are the two equal factors of 121 ? 

a. Find one of the three equal factors of ^. 

9. One of the three equal factors of a number is 5. What 
is the number ? 

10. The entire surface of a cube is 24 sq. in. How long is 
each edge of the cube ? 

596. Written 

1. Find the square root of 3,396,649. 
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2. The entire surface of a cube is 1350 sq. in. Find the 
volume of the cube. 

4. The perimeter of a square is 1320 rd. Find its area 
in acres. 

5. How many feet of fence are required to inclose a square 
field containing 2J A. ? 

6. A cylindrical oil tank, 24 ft. in diameter and 18 ft. high, 
will contain how many barrels of oil, allowing 4J cu. ft. for a 
barrel ? 

7. Find, to the nearest tenth of a foot, the depth of a cylin- 
drical cistern whose capacity is 40 barrels, and the diameter of 
whose base is 6 ft. 

8. a. Find the difference in time between two places in 79° 
18" and 103° 4" west longitude, respectively. 

h. When it is noon at the first place, what is the time at the 
second place ? 

9. When it is 11 A.M. at a place in 73° 7" west longitude, 
what is the time at a place in 14° 53" east longitude ? 

10. What is the longitude of a place in which the time is 
half -past one a.m., when it is midnight at a place whose longi- 
tude is 47° 17' 15" East ? 

597. 1. A coal company has $86,000 invested in a shaft 
mine. Assuming the cost of mining the coal and preparing it 
for market to be 76^ per ton, the average price received to be 
$1.05, and the commission paid for selling to be 5^ per ton, 
how many tons per year must the company take from this mine 
to yield a net income of 8 % on the investment ? 

2. A mine owner bought coal at $2130 per acre and mined 
it. The vein averaged 5 ft. 6 in. in thickness and yielded 
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1000 tons of coal per acre for each foot of the thickness of the 
vein. If the net price received for the coal was 98 ^ per ton, 
what was received for 7| acres of the coal ? 

3. A pane of plate glass was listed at $96.40, with trade 
discounts of 75 and 5 %, and a farther discount of 2 % for cash 
payment. What was the net cash price ? 

4. Make out and receipt a bill for 22| yd. of muslin at 14^ 
per yard, 5| yd. of cambric at 12^ a yard, and 20 handkerchiefs 
at $3.60 per dozen. 

5. A typist writes daily 130 folios of 10 lines each, averag- 
ing 10 words to a line and 7 letters to a word. Her typewriter 
has 42 keys, 5 of which are vowel keys. If the vowel keys are 
used three times as often as the other keys, how many vowels 
are written in a day ? 

6. When camphor gum is bought at 85/ per pound and sold 
at 10/ an ounce Avoirdupois, what is the rate per cent of profit ? 

7. A druggist who buys cocaine at the rate of 85 per ounce 
of 480 gr. and sells it at the rate of 2 gr. for 5/, gains what 
per cent? 

8. The railroad company charges $59.40 for the use of a 
freight car from Quincy, Mass., to Syracuse, N. Y., and is re- 
sponsible for all damages to the freight carried. Mr. Harding, 
by releasing the company from liability for damage, secured a 
reduction of 33^ % from the regular freight rate. He then had 
his freight insured for 82000, at a premium rate of ^%. How 
much did he save on a carload of freight by this plan ? 

8 -L 33 .1.41 

9. Simplify 5-ZI — 5— l — 5 and express the result as a decimal. 

"^5 ^ t 
10. Find the sum which a bank would pay for a note for 
$750, without interest, 90 da. before it was due, if its discount 
rate was 7 % per annum. 
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598. 1. Add: 

$289.52 Note. — Problems 2-6 are taken from an arithmetic published 

79 f)8 ^^^^ ^^^ himdred years ago. 

81.73 2. There are two numbers; the less number is 

786.39 8761, the difference between the numbers is 597. 

496.38 What is the sum of the numbers ? 

809.99 3. What is the length of the road, which, being 

78.63 33 ft. wide, contains an acre ? 

61.92 4 ^ bankrupt whose effects are $3948 can pay 
^•"^^ his creditors but 28 cents 5 mills on the dollar. What 
689.73 (Joes he owe ? 

x,^//-^ 5. The river Po is 1000 feet broad and 10 feet 
604.52 
. q^^\q deep, and it runs at the rate of 4 miles an hour. In 

what time will it discharge a cubic mile of water 

' (reckoning 5000 feet to the mile) into the sea ? 

808.70 ®* -^^ ^^^ ^^^® census, taken a.d. 1800, the num- 
ber of inhabitants in the New England states was as 
follows, viz. : New Hampshire, 183,858 ; Massachu- 
setts, 422,845 ; Maine, 151,719 ; Rhode Island, 69,122 ; Con- 
necticut, 151,002 ; Vermont, 154,465. What was the entire 
number ? 

7. Draw two straight lines having the ratio of 3 to 2. 

8. What is the selling price of 48 yd. of cloth bought at 
38. 6c?. per yard and sold at a gain of 21| % ? 

9. Estimating a bushel of coal to weigh 80 lb., find to the 
nearest tenth the number of cubic feet of space needed for the 
storage of one ton of coal. 

10. Find the product of the common prime factors of 1395 
and 1736. 

599. 1. 4937 x 398 = ? 
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2. A note drawn for 90 da. without interest was discounted 
24 da. after date, at 6% per annain, yielding $553.84 proceeds. 
What was the face of the note ? 

3. a. How many kiloliters of water can be contained in a 
rectangular cistern 2.5 m. by 3.6 m. and 75 cm. deep? 

b. What is the weight of this water in kilograms ? 

4. a. How many shares of preferred stock, paying 5| % divi- 
dends, must I buy to secure an annual income of $500.50 ? 

b. What will the stock cost, at 124|, brokerage ^ % ? 

5. A barn roof is 58 ft. long and the slant height is 24 ft. 
on each side. Find the cost of the shingles for this roof at 
♦5.00 per M, allowing 1000 shingles for 120 square feet. 

6. When it is noon at Boston, 71** 4' west longitude, what 
is the time at Rochester, 77° 51' west longitude ? 

7. a. A six months' note for $900 without interest, dated 
Oct. 26, 1906, is discounted Feb. 21, 1907, at 6%. What are 
the proceeds ? 

6. If the note were interest-bearing, what would be the 
proceeds ? 

8. A tract of land is 424 rods long and 324 rods wide. It 
cost $36919.80. What was the cost per acre ? 

9. Three loads of coal weighing respectively 3805 lb., 3965 
lb., and 4730 lb., cost §38.75. What was the price per ton ? 

10. Find the square root of 160 correct to four demmal 
places. 
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METHODS OF COMPUTING INTEREST 
METHOD BY ALIQUOT PARTS 

Wliat is the interest on $348 for 3 yr. 5 mo. 15 da. at 5 % ? 

984.80 Interest for 2 yr. at 5% (^ of $348) 
17.40 Interest for 1 yr. at 5% (| of $34.80) 
5.80 Interest for 4 mo. at 5% (^ of $17.40) 
1.45 Interest for 1 mo. at 5% (J of $5.80) 

.IS Interest for 16 da. at 6% (} of $1.46) 

$60.18 Interest for 3 yr. 6 mo. 16 da. at 6%. Ans. 

If the time were 7 mo. 18 da., we should separate it as follows : (i of 1 yr.) 
+ (J of 6 mo.) + (i of 1 mo.) + (J of 16 da.). 

BANKERS' METHOD 

This method is variously known as the Six per cent Bankers^ y Sixty 
Day, Two Month, or Two Hundred Month method. It is based on 
the fact that any sum, on interest at ^^oy doubles in 200 months. That 
is to say, the simple interest for 200 months ai 6 % is equal to the 
principal. 

The interest for 2 mo. is what part of the principal ? 
The interest for 6 da. is what part of the principal ? 

What is the interest on $ 476 for 2 mo. 19 da. at 5 % ? 

$4.76 Interest for 2 mo. at 6% (y^ of $476) 

1.19 Interest for 16 da. at 6% (J of $4.76) 

.24 Interest for 3 da. at 6% (j of $1.19) 

.08 Interest for 1 da. at 6% (J of $.24) 

$6.27 Interest for 2 mo. 19 da. at ^X 

1.046 Interest for 2 mo. 19 da. at 1% 

$5,226 Interest for 2 mo. 19 da. at 5%. Ans, 

Note. — This method is especially useful in computing interest at 6%, for 
periods of 90 days or less, a common rate and time in bank transactions. 

398 
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/)RD1NARY SIX PER CENT METHOD 

What is the interest of $50.24 s,te% for 2 jr. 8 mo. IS da. ? 

The interest of 91 for 2 yr. = 2 x $.06 =$.12 

for 8 mo. = 8x^.00} = .04 

for 28 da. =18x$.00OJ = .003 

The interest of $1 for 2 yr. 8 mo. 18 da. = $ .1(>3 

The interest of $50.24 is 50.24 times $.163 =$8.19 

TRUE DISCOUNT AND PSSSSNT WORTH 

7^ present worth of a debt due at a future tune tcithout interest is 
a sum which will amount to the debt if put at interest until that time. 

The debt is therefore the amount of the present worth for the 
given time. 

JTie true discoont is the difference beticeen the debt and its presetU 
worth. It is the interest of the present worth for the given time, 

1. What is the present worth and the true discount of a debt of 
$582.40, due in 8 months without interest, when money is worth 6 % ? 

SoLCTiox. — .$ 1.04 = amount of $ 1 for 8 mo. at 6^^ 
Statement of Relation. — $1.04 x present worth = $ 582.40. 
$582.40 -T- $1.04 = $5(50, present worth '^ 
$582.40- $560 =$22.40, trae discount J ' 

Summary 

To find the present worth, divide the face of the debt by the amount 
of SI for the given time. 

To find the true discount, subtract the present worth from the face of 
the debt. 

2. What are the present worth and true discount of $ 400, due 
in one year, when money is worth 5 ^ ? 

3. A father wills his two sons S3000 each, to be paid in three 
years from the time of his death. What is the present value of the 
legacies if money is worth 6 ^ ? 

4. What is the present worth of $450, due in two years at 5 % ? 
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GOVERNMENT LANDS 

The government lands of the United States are divided by par- 
allels and meridians into townships, 6 miles square. Each town- 
ship is divided into 36 square 
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miles, or sections. Each section 
is subdivided into half-sections 
and quarter-sections. 

In surveying the public lands, 
lines 6 miles apart are run from 
east to west and from north to 
south, dividing the territory into 
square townships. An east and 
west line is established as a base 
line, and a north and south line 
as a principal meridian. 

A line of townships running 
east and west is called a tier, 
and a line of townships running north and south is called a range. 

Any township is designated by its number north or south of the 
base line, and its number east or west from the principal meridian. 

Thus, a township that is in the loth tier north of the base line, 
and in the 28th range east of the 4th principal meridian, is desig- 
nated : T. 15 N. B. 28 E. 4th P.M. 

There being 36 sections in a township, each section is designated 
by a number. The numbering begins at the N.E. corner, increasing 
toward the west and east, as shown in the accompanying diagram. 
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GREATEST COICMON DIVISOR BT CONTINUED DIVISION 

PRINCIPLES 

1. A divisor of a number will divide any multiple of that number. 

2. A common divisor of two numbers will divide their sum and 
their difference. 

1. Find the G. C D. of 1395 and 1798. 

1 

1395)1798 Any common divisor of 1396 and 1798 will 

1395 S divide their difference, or 403. Any divisor of 

^, too- ^^ ^^ ^*^*^® ^ ^*™^ *^» ®' ^^^' ^^^ ^^^' 

403)139o njon divisor of 1395 and 1209 will divide their 

1209 2 difference, or 31. Therefore the G. C. D. can- 

186)403 ^^^ ^ greater than 31. By a similar use of the 

o^o /* principles stated above, it may be shown that 31 

£!r r will divide 186, 372, 403, 1209, 1395, and 1798. 

31)186 Hence 31 is the G. C. D. of 1395 and 1798. 
186 

Summary 

To/ind the greatest common divisor of two numbers, divide the greater by the 
less, and the last divisor by the last remainder, continuing the process until there 
is no remainder. The divisor last used is the greatest common divisor required. 

When more than two numbers are given, Jind the greatest common divisor of 
two of them ; then of that greatest common divisor and one of the remaining 
numbers, and so on till all of the numbers have been used. The greatest com- 
mon divisor last found is the greatest common divisor of all the given numbers. 

Find the G. C. D. of 

2. 672 and 960 10. 1650 and 1920 

a 616 and 1012 11. 6%, 1218, and 1160 

4. 272 and 428 12. 450, 720, and 810 

5. 1034 and 987 13. 465, 434, and 341 
a 1802 and 1431 14. 738, 553, and 1271 
7. 2989 and 1830 15. 1316, 517, and 1504 
a 2263 and 3604 la 1554, 2590, and 703 
9. 5494 and 4355 17. 649, 2065, and 2478 
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FABHERS' ESTtHATBS 
To find tbe number of bnsheU In a bin or granary, 
Divide the numher of cubic feet in the bin or granary by 1\. 
To find bow lai^ a bin will contain a given number of bnsbels, 

Multiply the number of bushels by IJ. 

Tbe result is the number of cubic feet in the required bin. 

To find tbe number of gallons of water in a clatem or tank, 

MvUijAy the number of cubic feet of water by 7^. 

To find how large a cistern will hold a given number of gallons. 

Divide the number of gallons by 1\. 

The result will be the number of cubic feet in the required cistern. 

To find how many buahels of shelled com are equal to a given number 
of bushels of com in the ear, 
Divide the ntmtber of bushels of corn in the ear by 2. 

The following table shows the number of pounds in a legal bushel, 

of different commodities, in various states ; 



Beans, peas, and potatoes usually 60 lb. ; in N-Y., beana 62 lb. 
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Coal, 80 lb., except Ind., 70 or 80, and Ky. 76 lb. 

Salt: 111., 50 lb. connnon, or 55 lb. fine, 

N.J., 56 lb., Ind., Ky., and Iowa 50 lb., 

Penn., 80 lb. coarse, 70 lb. ground, or 62 lb. fine. 

KINDS OF PAPER MONET 

The paper money of this country is of four kinds, viz. : 

1. United States Treasury Notes. 

These are promises of the United States to pay to the bearer, on demand, the 
sam named in the note. They are given and received in ordinary business trans- 
actions on a par with gold, because all people believe that the United States is 
able to fulfill its promises and will do so. 

Treasury notes can be exchanged for gold at any time, but people prefer the 
notes for most purposes, because they are more convenient to carry and less 
liable to be lost. Why cannot notes of individuals be used for money ? 

2. National Bank Notes, 

A national bank note is a promise by a national bank to pay to the bearer, on 
demand, a specified sum of money. Every national bank, in order to issue this 
kind of money, must own bonds of the United States at least equal in amount 
to the notes which it issues. These bonds, although owned by the bank, are 
held by the Treasurer of the United States. 

If any national bank should fail, or refuse to x>ay its notes, the United States 
government would pay them and take its payment from the bonds in its pos- 
session. So that the credit of the United States is really what gives value to 
national bank notes. 

3. Gold Certificates. 

These are paper bills certifying that there is gold on deposit in the United 
States Treasury of a value corresponding to the denomination of the certificate, 
payable to the bearer of the certificate on demand. 

The holder of the certificate may exchange it for gold at any time. The value 
of a gold certificate, therefore, depends on the fact that there is an amount of 
gold in the Treasury designed expressly for the payment of the certificate. 

4. Silver Certificates. 

These are similar to gold certificates, except that they are secured by silver 
instead of gold, on deposit in the treasury. 

Ask your father to let you take some paper money to examine. See if yon 
can tell to which class of paper money it belongs, and upon what its value 
depends. 
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THE MULTIPLICATION TABLE 



2x 1= 2 


3x 1= 3 


4x 1= 4 


5x 1- 5 


2x 2= 4 


3x 2= 6 


4x 2= 8 


5x 2 = 10 


2x 3= 6 


3x 3= 9 


4x 3 = 12 


5x 3 = 15 


2x 4= 8 


3x 4 = 12 


4x 4 = 16 


5x 4 = 20 


2x 5 = 10 


3x 5 = 15 


4x 5 = 20 


5x 5 = 25 


2x 6 = 12 


3x 6 = 18 


4x 6 = 24 


5x 6 = 30 


2x 7 = 14 


3x 7 = 21 


4x 7 = 28 


5x 7 = 35 


2x 8 = 16 


3x 8 = 24 


4x 8 = 32 


6x 8 = 40 


2x 9 = 18 


3x 9 = 27 


4x 9 = 36 


5x 9 = 46 


2 X 10 = 20 


3 X 10 = 30 


4 X 10 = 40 


6x10 = 50 


2 x 11 = 22 


3x11=33 


4 X 11 = 44 


6x11 = 55 


2 X 12 = 24 


3x12 = 36 


4x12 = 48 


5 X 12 = 60 


6x 1= 6 


7x 1= 7 


8x 1= 8 


9x 1= 9 


6x 2 = 12 


7x 2 = 14 


8x 2 = 16 


9x 2= 18 


6x 3 = 18 


7x 3 = 21 


8x 3 = 24 


9x 3= 27 


6x 4 = 24 


7x 4 = 28 


8x 4 = 32 


9x 4= 36 


6x 5 = 30 


7x 5 = 35 


8x 5 = 40 


9x 6= 45 


6x 6 = 36 


7x 6 = 42 


8x 6 = 48 


9x 6= 54 


6x 7 = 42 


7x 7 = 49 


8x 7 = 56 


9x 7= 63 


6x 8 = 48 


7x 8 = 56 


8x 8 = 64 


9x 8= 72 


6x 9 = 54 


7x 9 = 63 


8x 9 = 72 


9x 9= 81 


6 x 10 = 60 


7 X 10 = 70 


8x10 = 80 


9x10= 90 


6 X 11 = 66 


7 X 11 = 77 


8x11 = 88 


9x11= 99 


6 X 12 = 72 


7x12 = 84 


8 X 12 = 96 


9 X 12 - 108 


10 X 1= 10 


11 X 1= 11 


12 X 1= 12 


EOMAN 


10 X 2= 20 


11 X 2 = 22 


12 X 2= 24 


Numerals 


10 X 3= 30 


11 X 3 = 33 


12 X 3= 36 


^ ^ 


10 X 4= 40 


11 X 4= 44 


12 X 4= 48 


I =1 


10 X 5= 50 


11 X 5= 55 


12 X 5= 60 


V=6 


10 X 6= 60 


11 X 6= m 


12 X 6= 72 


X = 10 


10 X 7= 70 


11 X 7 = 77 


12 X 7= 84 


L=50 


10 X 8= 80 


11 X 8 = 88 


12 X 8= 96 


C =100 


10 X 9= 90 


11 X 9 = 99 


12 X 9 = 108 


D=600 


10 X 10 = 100 


11 X 10 = 110 


12 X 10 = 120 


10 X 11 = 110 


11 X 11 = 121 


12 X 11 = 132 


M = 1000 


10 X 12 = 120 


11 X 12 = 132 


12 X 12 = 144 


S = 1,000,000 



To avoid fine, this bock should be returned on 
or before the date last stamped below 
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